





Why Some Men 
STAY MARRIED 


TO WRENCHES 


PAWL BEING ASSEMBLED IN RATCHET HEAD. Use of nickel alloy 


steel and extraordinary care in machining these parts, assure free 
working action at all times. 










Improved performance and minimum bulk 
make these nickel alloy steel Snap-on ratchet 
wrenches favorites throughout industry. 


All hand tools have to be able to take punishment, 
partly from their wide use by inexperienced op- 
erators and also because of the necessity of with- 
standing high unit stresses in normal services. 
Take ratchet wrenches for example . . . they are 
usually operated under heavy pull. The work- 
ing parts require good impact and fatigue prop- 
erties and must nevertheless be made from a 





readily machinable steel. In view of the thin sec- 
tions employed, the material must be relatively 
“foolproof” in heat treatment. Hence the frequent 
adoption of nickel alloy steels for wrench com- 
ponents. 

In the rachet wrenches shown above, designed 
and developed by SNAP-ON TOOLS CORPO- 
RATION, Kenosha, Wisc., nickel alloy steel 
Type 3250 provides not only essential toughness 
and strength...but also insures long-lasting, 
hard edges on ratchet gears and pawls. 

Both improved performance and ready response 
to fabrication are derived from nickel alloy steels. 
Write for our recommendations regarding the 
best types for your products or equipment. 


Over the years, International Nickel has accumulated a fund of useful informa- 
tion on the properties, treatment, fabrication and performance of engineering 
alloy steels, stainless steels, cast irons, brasses, bronzes, nickel silver, cupro- 
nickel and other alloys containing nickel. This information is yours for the 
asking. Write for “ 


List A” of available publications. 


THE INTERNATIONAL NICKEL COMPANY, ING. won s. 
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How Tough Can/a k d e! 


MALLORY 3 METAL 


Can Give You The Answer ! 


When you need outstanding physical prop- Mallory 3 is one of a series of special allovs 
erties in a casting for high conductivity developed by Mallory to meet industry's 
applications, Mallory 3 is your answer. demand for materials with special physical 
Special heat treatment gives Mallory 3 properties, and it is available in cast form. 
physical properties superior to those nor- Mallory engineers will advise you on your 
mally encountered in cast brasses and particular problem. Just let us know the 
bronzes for high conductivity applications. physical requirements of your application. 
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Contacts Switches 
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Power Supplies 
Resistance Welding Materials 
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In this summary of technical developments, space restrictions do not 
allow giving complete details. Further information relating to any 
item can be obtained by writing to the Editor of Product Engineering. 


ieblichts 








METALLIC MATERIALS 


GALLIUM, a rare silvery-white metal hav- 
ing chemical properties similar to Al is 
being produced in limited quantities. 
Its density is 5.9--twice that of Al but 
only 4 that of Hg. Melting point is 86 F; 
boiling pt, 3,700 F. It wets non-metallic 
surfaces such as glass and porcelain. 


REPORTS OF RESEARCH STUDIES sponsored by 
the American Electroplaters' Society 
indicate the porosity of electroplated 
nickel foil varies with the crystal 
structure of the deposit. Modification 
of nickel bath operations, based on this 
information, may lead to greatly im- 
proved corrosion resistance, perhaps 
equal to or better than wrought foils. 


SCIENTIFIC AND COMMERCIAL use of rhenium 
metal is now a reality. Approximately 20 
lb of the hard black powder 
| (melting point 3,440 C) is 
| being extracted from each ton 
JL of molybdenum sulfide flue 
-~ dust produced at the Univer- 
Sity of Tennessee. Current market price 
is $900 per pound. 





TREND toward the use of magnesium in air 
frames has led to new studies of fabrica- 
tion methods to determine forming limi- 
tations, heating requirements and other 
factors that influence design. Tests on 
magnesium alloy FS-1, both in the an- 
nealed and hard rolled condition, indi- 
cate it is possible to hot form parts from 
magnesium alloy instead of the earlier 
aluminum alloys. 


TITANIUM is already being put to work--as 
an alloying element in structural steels 
that are finished with porcelain enam- 
els. The natural bond between paint and 
metal makes it possible to do away with 
a prime coat entirely. 


SPEED NUTS are being metallized with 
zinc on a production basis. After being 
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heat-treated, parts are biastea with 
angular steel grit and sprayed with ap- 
proximately 0.0005 in. of zinc. 


RADIOACTIVE nickel-cobalt alloy pro- 
duced in ovens at Oak Ridge, Tenn., may, 
like radium, become useful 
in treating cancer. Comes in 
wire or needle form. Break- 
age of instruments during 
treatment is not dangerous 
to patients, as is the case with radium 
gas-filled needles. 





PONTIAC Div. of GM is stocking aluminum 
fenders as replacements for the '42-'46- 
'47-'48 models. Reason--the steel short- 
age. A light green zinc chromate primer 
over a Bonderite finish makes identifi- 
cation easy. 


NONMETALLIC MATERIALS 


POLYVINYL PLASTIC TUBING, trademarked 
Temflex 105, has made its appearance for 
high temperature use in electrical 
equipment wiring assemblies. Extruded 
material retains tensile strength of 
3,000 psi, dielectric strength of 1,000 
v per mil and flexibility at sustained 
temperatures up to 105 C. Made in six 
standard colors. 


PORCELAIN-ENAMELED BEARINGS for the food 
and chemical industries resist corrosion 
in almost all liquids. A 
self-lubricating, synthetic 
rubber journal fits over the 
shaft and revolves against a 
porcelain covered steel 
tube. Assembly has negligible friction 
and is lubricated by the liquid. 





PAPER can be made less susceptible to 
curling and more conducive to clean sharp 
picture reproduction through the use of 
a new thermoplastic called Dow Latex 
512-K. Compound is added to the standard 
clay coatings. 


Continued ori Page 5 
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The Gleason No. 17A Tester simu- 
lates actual operoting conditions 
.. . provides an immediate method 
for precise control of the quality of 
the geors during all stages of manu- 
facture . . . demonstrates conclu- 
sively the gears are right before 


E E enn taped The NEW No. 17A HYPOID TESTER has a new 


—— — feature for the automatic duplicating 


in the Gear Cutting Department itself . s 
wth the quers conattty waisted ln of backlash with each pair of gears 


em, being tested. Thus correct mounting 


as they are when mounted in final . 
assembly to demonstrate conclu- may now be read simply and easily 


sively the smoothness and quietness 


from an indicator. 


Me 







i of operation, the tooth bearing, 
tooth size, surface finish, runout 


and tooth spacing errors. 


4 Propuct ENGINEERING — Marcu, 1949 





MICA-BASE insulating material, called 
Gyp-Lagging, is fire-resistant up to 
1,800 F and adheres permanently to metal. 
Comes in dry granulated form--is mixed 
with water. Resulting plastic mass is 
then applied in layers to any smooth or 
irregular surface. 


HIGH MOISTURE RESISTANCE and low heat 
$. 4 conductivity characterize a 


f^ as iT 
2 ~ new type insulation called 
£s Zerolite. Composed of min- 
7 eral wool and plastic resins, 
Toe the fire anà chemical resist- 
ant material is applicable in temper- 
ature range between —400 and -:250 
Fahrenheit., 


AROLDITE, a Swiss thermosetting resin, 
cures with extremely small shrinkage. 
It bonds tenaciously and permanently to 
metals, porcelain, mica, quartz, glass 
and many other materials. And strange to 
say, no pressure is required in the 
molding-bonding operation. 


DIMENSIONALLY STABLE ETHYL CELLULOSE 
film is reported to offer many advantages 
as a tracing material and in photo-repro- 
duction departments of the printing in- 
dustry. No talcing or pre-treatment is 
necessary; mat finish is free from grain; 
gives a fine continuous line with good 
ink adhesion. When correction is neces- 
sary, the razor blade technique can be 
used; "erased" areas can be inked on 
again leaving no sign of correction. 


PROCESSES 


ELECTRO PLATING is no longer the only 
way to get a bright chrome finish. One 
coat of Chrome-Aluminum, a new baking 
enamel, is usually enough to give a sur- 
face that chromium plated look. And it's 
easy to put on--spray, dip, brush or 
tumble--just like any liquid coating. 


WHEN ELECTRIC LAMP BULBS were first 
frosted on the outside to kill glare, 
everybody thought it was great stuff 
until the housewife tried to 
clean off dirt embedded in 
the rough surface. So the 
zi frosted bulb lost favor until 
iia, 1925 when someone got the 
idea of putting the frosting on the in- 
side. Now comes an entirely new type of 
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coating--a silica base for the inside. 
Cuts glare to a minimum but does not re- 
duce the amount of light nearly as much 
as does the frosting. Obtainable in 100, 
150 and the 100-200-300 watt sizes. 


"FUSECOAT", a process for applying a 
fused layer of coating metal to a base 
metal, is adaptable to both pure metals 
or alloys, either ferrous or non-ferrous. 
The base metal must have a higher melting 
point than the coating metal, or, as in 
the application of refractory coatings, 
a higher melting point than the binder 
metal. Thickness of coating applied is 
rigidly controlled and ranges from 
0.0005 to 0.020 in. depending upon 
requirements. 


PILOT TESTS made by the Western Pressed 
Metals Division of Douglas Aircraft in- 
dicate that Kirksite--zinc 

d base alloy--dies similar to 
wA those extensively used in 
ar the aircraft industry to fab- 
-.1 ricate aluminum alloys, can 
also be used for pressing steel fenders 
and similar parts. Cost of such die3 is 
only 20 percent that of hard steel dies. 





A TECHNIQUE has been developed for the 
combination plating of gold and chromium 
on metal parts. Zinc-base, die-cast 
alloy parts such as automotive hardware 
are given a copper strike, then nickel 
plated. Areas where gold is to appear 
are masked prior to chromium plating. 
After plating, mask is removed and the 
gold plate applied. The latter bonds to 
the nickel but not to the chrome. 


SMALL PRECISION TIMING GEARS punched from 
nylon strip have operating character- 
ex D istics appreciably quieter 

[ than those that are injection 

] i molded or cut from nylon rod. 

j m In strip form, the material 
FA responds favorably to blank- 
ing and shaving by standard methods. 


"DETREX 79" phosphate finish compound 
combines both cleaning and coating in 
one operation. Steel and ferrous parts 
take on a uniform blue-gray finish that 
Serves as paint base and rust inhibitor. 
There is no need for the conventional 
chrome acid treatment. 


Continued on Page ? 
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NEW % STEEL RIVNUT 


improves building design . . . speeds construction . . . cuts costs 
| 







LANS for a new industrial building 

called for low-cost, quick construction 
nd good appearance. One-inch asbestos 
ement-clad insulation siding -in 4’ x 10 
heer ] | oa t 1 l l . | x 
sneets SOIVEC aterial ceeds wut the 
size of the sheet ma | bl { tasteni 





ob—and a toug! 


cause it is both | | rivet and nu 





t 
plate, the new !4" steel Rivnut provided 


power heading tool bv one man, working 
from one side. Batten strips were placed 
where siding sheets met and securely 
fastened with bolts, threaded into Riv 


nuts (threads stay clean after upset 


——] 
RIVNUT 


the ideal answer! Rivnuts were inserted in the appearance. 


jig-drilled wall holes and upset with 


Rivnuts greatly reduced man-hours and The B 





tion was ruined 


not call in a 


WASHER 
BATTEN STRIP 


WALL BOARD 


heading tool! 


F. Goodrich Company, 


material costs on this job. They improved PE - 39, Akron, Ohio. 


Now! Rivnuts and Rivnut heading tools for every fastening need 


WIDE RANGE OF TYPES 
AND SIZES. 


HOW 


Co., Dept 


Ohio 


AND WHERE TO 
* USE RIVNUTS. 


attons step hy 
Lists tvpe 
Discusses 


For vour free copy 


2. POWER AND MANUAL HEADING TOOLS. 


New pneumatic-hvdraulic heading tool (CP-362) for 
production line fastening. Makes possible usc of larger, 
stronger Rivnuts. Speed Header (C-800) is one of several 
manual types available. New heading tool (C-722) is 


repair-depot type tor small requirements 


st off th 


s test data 





B. F. Goodri 
PE- 39, et 
It’s a rivet 


Propuct 


B.E Goodrich 


 RIVNUT 


It's a uutplate 
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And because they're so 
simple to use, nota single fastening opera 
even though the men 


were inexperienced with Rivnuts and the 


It vou have a fastening problem, why 
Rivnut engineer? Write to 


Dept 
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A METHOD FOR EXTRUDING high-temperature 
Teflon as a continuous, concentric, flex- 
ible coating on electric wire. The poly- 
meric plastic is prebaked and quickly 
introduced into a cross-head die through 
which wire is fed. The coated wire is 
then heated at temperatures ranging from 
625 to 935 F until sintered. 


PRESSED OR SPUN TANK HEADS, originally 
developed as the ends of pressure ves- 
Sels, have possibilities for simplifying 
the construction of machine elements. 
Standardized prefabricated shapes can 
be adapted as housings, pedestals, gear 
casing covers, motor-end shields and 
other machinery structures. Look for the 
complete story in the May issue of P. E. 


EQUIPMENT 


A "ROTOR STRETCHER" developed during 
the war for forming complex-shaped air- 

ef craft parts is now available 
to industry. Basically a 
Stretch press, the device 
has a power driven turntable 
around which parts are 
shaped. Aluminum alloy, stainless steel, 
bronze and magnesium stock is being 
worked on this machine. 





HIGH-SPEED TROLLEY HOIST with a double- 
acting fluid coupling between a con- 
stant-speed motor and simple gear train 
provides complete flexibility of speed 
control and smoothness of operation. 
Appreciable savings in initial cost and 
maintenance have been gained. 


SMALL BATTERY CHARGER for cars maintains 
chemical actively in the cells so that 
Starting power is always at warm-weather 
level. Plugged into the cigarette 
lighter socket, the accessory supplies 
current through the ignition system. 


10-TON TESTING MACHINE for creep-rup- 
ture studies automatically records elon- 
gation vs time curve on a 10 x 10 in. 
chart. When test piece ruptures, machine 
is shut off by itself. Elon- 
gation is also indicated on 
a revolution counter that 
reads in thousandths of an 
inch. Machine can be adapted 
to short-time tensile, constant strain- 
rate or relaxation tests. 
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BROOKHAVEN'S COSMOTRON, the latest entry 
in the race for the most powerful atom 
smasher, is now past the de- 
sign stage. When completed 
the giant will develop 2.5 to 
3 billion electron volts. 
Protons whirled in a dough- 
nut shaped ceramic. tube 60 ft in dia will 
travel 120,000 miles in half a second. 


BI-PLASTIC ELEMENT is the heart of a new 
type hygrometer that sells for about 
one-tenth as much as current models. 
Laminated element consists of two types 
of synthetics--one essentially unaf- 
fected by moisture, the other distorted 
by moisture according to a predictable 
curve, Accuracy of instrument, called 
Humidial, is said to be within 1% per- 
cent of that obtained with a slihg 
psychrometer. 


MISCELLANEOUS 


"QUIK-SHOT" soldering iron does not re- 
quire electric current or external heat 
of any kind. Flashlight-battery size 
cartridge containing  magnesium-type 
powders heats tip to 800 F in 5 sec and 
holds operating temperature for 7 min. 
Heat developed is about 250 watts. 


RUBBER INDUSTRY is promoting a campaign 
to substitute the word "chemical" for 


v aw] "synthetic." They claim the 

LU. connotation of inferiority 
Rese 

— * attached to "synthetic" is 


— hardly appropriate when the 
ae new low-temperature GR-S is 
known to have better tire tread wear than 
the natural rubber. 


COMPARATIVE ANALYSES of operating costs 
on a major Class I railroad where 188 
steam locomotives were replaced by 126 
diesels show an overall saving of $4.3 
millions in favor of the oil burners. 
This means a reduction of 42.5 percent 
in operating expense and a return of 24.2 
percent on gross investment. 


1949 CHEVROLETS have stampings instead 
of forgings for the principal members of 
the front suspension. A large saving in 
weight is the result--21 percent in the 
lower control arms, 29 percent in the 
upper members. The April P.E. will have 
a Product Design covering the details. 
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COPPER TUGE 


A VITAL FEATURE OF BRYAN BOILERS 
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Bryan Steam Boiler with housing removed, showing copper tubes. Bryan 
claims 75 pounds of steam in 15 min. from cold start, due to high heat conduc- 
tivity of the Revere tubes. Also made in low-pressure and bot water models. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 
Mills: Baltimore, Md.; Chicago, lil.; Detroit, Mich.; New Bedford, Mass.; 
Rome, N. Y.—Sales Offices in Principal Cities, Distributors Everywhere. 





HE big feature of the boilers made by 

the Bryan Steam Corp., Peru, Indiana, 
is that they use copper tubes. Another 
important item is engineered design to 
meet the requirements of the fuel, whether 
gas or oil. Let Bryan tell the story: 


“The Bryan Copper Tube Boiler 
was started with a double-barreled 
idea. The first part of the idea was 
that boilers could be made more effi- 
cient by using copper tubes. Copper 
transfers heat many times as fast as 
cast iron or steel. Heat from a fire is 
transferred through copper tubes to 
water in record time, and in a Bryan 
Boiler with minimum heat loss 
through the flue due to the design. 


“The second part of the idea was 
that if a boiler could be engineered 
expressly for gas or oil, the economy 
of operation would be such as to 
revolutionize the heating industry.” 


The first Bryan Boilers were a sensa- 
tion when offered over 20 years ago. 
Today they are made in a number of sizes, 
from domestic types to 50 hp high-pres- 
sure units for industrial uses. Revere 
Copper Tube is used. 


This is another illustration of a favorite 
Revere statement: “Copper is the metal of 
invention.” Revere makes not only several 
types of copper tube, but also other cop- 
per and copper alloy mill products, and 
will be delighted to collaborate with you 
in such matters as selection of the most 
suitable metal, and fabrication methods 
to be employed. 


Revere copper tube as fabricated by Bryan for 
boiler use. It is explosion-proof, because should it 
give after long service, water and steam escape 
harmlessly. A new tube can be installed in a feu 
minutes by anyone handy with tools. 
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TAKE QUAL/TY FOR GRANTED 


sPEciFY LÍNK- BELT BALL AND ROLLER BEARINGS 





Free Catalogs On Request! 





LINK-BELT COMPANY 


Indianapolis ó, Chicago 9, Philodelr 


Minneapolis 5, San 


| Dallos 1 


| los Angeles 33, Seottie 4, Toronto 8. 
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There's no question about the 
high quality of Link-Belt Ball and 
Roller Bearings. 


Considering the precision man- 
ufacturing processes, the skilled 
use of the most modern equip- 
ment under closest control, and 
the years of scientific research to 
furnish industry with longer-last- 
ing, more efficient bearings, it is 
little wonder that “Link-Belt” 
quality is unquestioned. 


hia 40, Atlanta, 


Francisco 24, 


949 


Eliminate all guesswork — 
specify '"'Link-Belt" on your next 
bearing order. Choose with the 
utmost confidence from the 
COMPLETE Link-Belt line... 
various mountings and sizes for 
practically all types of industrial 
applications. 


Good supplies of these popular 
bearings await your commands at 
distributor's and Link-Belt stock- 
rooms throughout the nation. 


11,827 


LINK-BELT 


BALL AND ROLLER 
BEARINGS 
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Simplicity of packaged speed variator's control 
is shown in schematic diagram. If desired, motor, 
push-button station ond speed-control dial can 
be built into driven machine 





Now you can incorporate in your designs —at low cost 

an adjustable-speed drive that gives the desirable per 
formance of a d-c motor from an a-c power supply. 
With the G-E packaged Speed Variator, you can obtain 
smooth, flexible speed control over a 16 to 1 speed 
range. And because of mass production from standard- 
ized parts, you get an engineered system at an eco- 





Designer's | 


ALL WRAPPED UP 
IN A LOW-COST PACKAGE 


THE G-E SPEED VARIATOR! 


nomical price, built for your particular application: 

Longer life and lower maintenance costs are obtained 
from the new, compact, air-filtered power-unit case 
which encloses motor-generator set and control. Fac- 
tory assembly and unit shipment reduce installation 
cost. Drive ratings of 3 through 60 hp are available; 
Ask for Bulletin GEC-280. 


GENERAL @@ ELECTRIC 
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FOR MACHINES WITH THE HAKES 





TIME SWITCHES THAT 


Here's the lowest-priced high-quality 
G-E time switch 
“natural” for low-cost control of motors, 
heaters, lights, fans, blowers, and similar 
equipment, it automatically performs 
one ‘‘on” and one “off” operation during 
any 24-hour period, and repeats daily 
adjustment. It saves 
electricity, reduces losses due to negli- 
gence, and releases operators for other 


work. Available from stock. See Bulletin 


without further 


GEA-4874. 


NEW! 





the T-47. A 


ENGINEERING 


From the design standpoint, exces- 
sive vibration in moving machiner V 
means trouble. With the G-E r« 
cording vibrometer, you can quickly 
find out the source and degree of 
vibration and provide for corrective 
balancing. This lengthens equip 
ment life, saves design and main 
tenance costs. The  vibrometer 
makes a permanent record of fre 
quency, displacement, and wave 
shape in mechanical vibration. It 
records both steady-state and tran 
sient vibrations. Operation is sim 
plicity itself. Just hold the prod ex 
tending from the vibrometer against 
the vibrating body, as illustrated 
See Bulletin GEC-310. 





HANDY CONTROL t KLET 


You'll get a quick, helpful review 
of an important subject for ma 
chine designers in “Simplified 
Guide to A-C Motor Control." 
Here you'll find pointers on the 
various functions of control, how 
to select and apply the commonly 
used types, when and how to use 
magnetic and manual control, 
overload and undervoltage pro- 
tection, enclosures, etc. See Bulle- 
tin GEA-4015. 
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Off to a 
Good Start 


Add the right touch to your machine designs 
with one of G.E.’s heavy-duty push-button 
stations. Designed for use with magnetic con 
trollers, they’re made for flush or surface 
mounting in general-purpose, dust-tight and 
watertight cases, and in enclosures for use in 
hazardous areas. Interchangeable units permit 
many combinations at one station of momen 
tary and maintained contact buttons, selector 
switches, and indicating lights 

Sturdy, steel enclosures and ample electrical 
clearances assure operator safety. Large double 
break contacts stand up under frequent opera 
tion. Installation of the surface-mounted 
stations shown 1s simple. Remove the cover and 
bolt to the desired surface through the mount 
ing holes provided. Easily accessible terminals 
then make wiring a matter of seconds. Se« 


Bulletin GEA-5043. 








General Electric Company, Section H668-66 
Apparatus Department, Schenectady 5, N. Y. 


Please send me the following bulletins: 


GEC-280—Packaged speed varictor 
GEC-310—Recording vibrometer 
GEA-4874—T-47 time switch 
GEA-4015—A-c motor contro! guide 
GEA-5043—Push-button stations 


YOUR McGRAW-HILL ELECTRICAL CATALOGS show “every- 
thing electric” for machinery manufacturers in the G-E section. 


Name 
Company 
Street 


City 


ll 























— - * — I 2 


NEW HEAVY-DUTY FOOT SWITCH 


Send Sguare Da bine 











Type AW Foot Switch without guard— 
for applications not involving hazard to 
operator. | 





Self-contained contact mechanisms are 
easily wired ond readily replaced. 


V Streamlined to match modern machine styling. 
V Heavy cast case, gasketed for oil-tight applications. 
V Compact design —hugs floor— won't tip. 


V Wide pedal, operable from three directions but protected | 
against accidental contact or falling objects. 


V Short stroke and slight angle of pedal eliminate ankle fatigue. 
V Few moving parts insure long mechanical life. 


V Self-contained contact mechanisms are easily wired and 
readily replaced. 


V Snap action contacts, rated 600 volts pilot duty, A. C. or D. C. 
V Available, with or without pedal guard, in several types. 





| TYPES 
| DESCRIPTION — — odd 
Without Guard | With Guard 
Single pole, double throw | “awi J AW? 


Two stage, each stoge 
single pole double throw Aw 5 


Ask for Bulletin 9002 Type AW 


SQUARE J) COMPANY 


DETROIT ° MILWAUKEE ° LOS ANGELES 


Double pole, double throw | AW 3 | AW A 


AW 6 








SQUARE D CANADA, LTD., TORONTO, ONTARIO * SQUARE D de MEXICO, S.A., MEXICO CITY, D.F. 


LIMIT SWITCHES 


Available in small precision or heavy duty types, 
both with oil-tight enclosures. Precision types 
are either surface or flush mounted, roller or 
plunger operated. Heavy duty sizes are surface 
mounted, roller operated. Both types offer wide 
range of standard and special operating arms. 


Ask for Bulletin 9007 


PRESSURE SWITCHES 


Eleven variations of a basic oil-tight pressure switch 
are available to meet specific applications. Bellows 
type actuators, employed on nine variations, cover 
pressure ranges from 1 to 1000 p.s.i. 
with differentials varying from 2 to 145 
p.s.i. Piston type, on two variations, cover 
pressures from 100 to 3000 p.s.i. with 
differentials varying from 85 to 700 p.s.i. 


Ask for Bulletin 9012-A 


OIL-TIGHT PUSH BUTTONS 


Designed to meet NMTBA and Automotive Elec- 
trical Standards. Available in many sizes of sur- 
face mounting, oil-tight and coolant-tight enclos- 
ures. Compact units permit small enclosures with 
generous wiring space. Pushbuttons, selector 
switches and pilot lights can be assembled in a 
wide variety of combinations. 


Ask for Bulletin 9001-T 


ERO Ana 
TP flag 


p. 


MACHINE TOOL CONTROL is more than a 
matter of good accessories. The control panel itself 
must have the same elements of sound design— 
flexibility, accessibility and durability. Square D 
offers a complete line of accessories and control 
panels— plus the counsel of seasoned Field Engi- 
neers in selecting the right equipment for any 
given application. 


Machine Tool Control Bulletin 207 
illustrates and describes Square D's complete line. For 
your copy address the Square D Company, 4041 North 
Richards Street, Milwaukee 12, Wisconsin. 


tat tt |] - a e T 
3388888 LLLI 
— — 


Hr 


yyy 





Mammoth Redwood trees—centuries old. 


Do you want AGE RESISTANCE? 


Hycar has it plus! 


--- AND THESE 8 OTHER ADVANTAGES! For more information, write or ask your sup- 


plier to write B F. Goodrich Chemical Company, 
1. Abrasion Resistance—50% greater than crude rubber Dept. HJ-3, Rose Building, Cleveland 15, Ohio. 
2. Extreme Oil Resistance-insuring dimensional stability of parts. 


3. High Temperature R« sistance—up to 250° F. dry heat; up to 
300° F. hot oil 


4. Minimum Cold Flow—even at elevated temperatures 


5. Low Temperature Flexibility—down to -65° F 
6. Light Weight—157; to 2577 lighter than other American rubber 
Reg US Po Of 


7. Hardness Range—compounds can be varied from extremely 
soft to bone hard 


. 
8. Non-adherent to Metal — compounds will not adhere to metals up ue 
even after prolonged contact under pressure. (Metal adhesions 


can be readilv obtained when desired.) 


B. F. Goodrich Chemical Company 


GEON polyvinyl materials « HYCAR American rubber e GOOD-RITE chemicals and plasticizers 
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Build more “SELL” into your product with G-E components 


A new idea in heater cords—General Electric’s gleaming, new Preen-X cord. 
That's the brand-new cord that’s ready to put new selling ideas into your product 

This tough, new heater cord has no braid—can't fray. It has all the flexi 
bility of a lamp cord. Yet, it has ten times thc abrasion resistance of ordinary 
heater cords. And it resists water and oil. G-E Preen-X heater cord—supplied 
in a complete cord set with the colorful, new ''400" plug—is the idea that's 
a "must'' on every up-to-the-minute heating appliance 

Like to use the General Electric Preen-X heater cord with the new ''400"' 
plug in your designs? Why not contact the General Electric Accessory Equip 
ment representative in your area, or drop us a notc asking for details? Section 
Q36-367, Construction Materials Department, General Electric Company, 
Bridgeport 2, Connecticut. 


GENERAL Q ELECTRIC 


Marcu, 1949 


LIGHT-DUTY APPLIANCES improve in 
appearance when they're equipped 
with the good-looking G-E Flamenol* 
cord set. In brown or ivory, this 
tough cord with molded-on plug is 
an asset to any appliance. As an extra 
merchandising aid, you can display 
the General Electric Flamenol tag on 
all your products equipped with this 
cord set. You'll be amazed at the way 


the tag and the cord set can boost sales 


FLUORESCENT ACCESSORIES — Did you 
know that General Electric makes 
a full line of components for fluo- 
rescent fixtures? Famous Turret* 
lampholders and Watch Dog* 
starter& plus a wide range of 
switches, and standard lamp- 
holders and starters, are all part 


of this complete line. 


CORD SET ASSEMBLIES. Maybe we can 
save you money by assembling your 
cord set circuits for you. We're 
equipped to wire such items as sockets 
and switches into a cord set circuit, 
and ship the complete assembly to you 
rcady for mounting on your product. 
Let us give you more information on 


this service 


INFORMATION SERVICE— If you're in- 
terested in General Electric com- 
ponents for your appliance— or, if 
you'd like to know about our serv- 
ices. to. manufacturers— well be 
glad to help you out with advice 
or supplies. For information, con- 
tact the General Electric Accessory 
I quipment representative in your 
area, or write to Section Q36-367, 
Construction Materials Depart- 
ment, General Electric Company, 
Bridgeport 2, Connecticut. 


*Trade-mark Reg. U. S. Pat Of 


p- 


Preen-X 
HEATER CORDS 


WITH THE 


new "400" plug 














OUT OF YOUR PRODUCT WITH 


DOLER-MAG" 


MAGNESIUM 


YOUR PRODUCT 


could be a design success story like these! 



























SCINTILLA DISTRIBUTOR HOUSING 

FOR AIRCRAFT ENGINES 

Lightness plus our ability to cast the many holes | 
determined the use of "DOLER-MAG" die casting in this | 


operation. 
812" Diameter x 3%” High. Weighs—1.85 Ibs. 
G 
UNDERWOOD ELECTRIC TYPEWRITER 
(Assembled) 


The number of magnesium die castings used in this unit 
reduce weight and provide necessary stiffness and 
rigidity. Damping capacity effectively reduces vibration 
and cperational noise. 

Six parts — Total Weight 4.573 Ibs. 
Equivalent steel parts weigh 4 times as much. 


Reg. U.S. Pat. Of. 











; i Doehler-Jarvis Corporation 
'DOLER-MAG” magnesium die castings 386 Fourth Avenue, Dept. $-5 
New York 16, N. Y. 





give you these advantages 






Please send me your special pamphlet on 
“Doler-Mag,” plus other technical pamphlets 
on various die casting applications. 







J Name 
ent paint o 
finish * Non sparking - Non tox + Non magnetic 


Company 






Street 
SEND FOR MORE INFORMATION TODAY City 


RVIS CORPORATION 
The World: Largest Producer and Qinisher of Die Castings 
Executive Office 


386 FOURTH AVENUE 
NEW YORK 16, N. Y. 
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You Can COUNT on Veeder-Root 


New 1248 Reset Magnetic 
Counter for remote indica- 
tion of machine production, 
from plant to office. 





Revolution-Hour Meter for 
tractors shows elapsed 
length of service and when 
overhaul time is coming 
due. 








Cut Meter for textile looms 
permits production of uni- 
form lengths of cloth with- 
out "cut marks." Cut Meter 
knocks- off loom when pre- 
determined length has been 
woven. 


Propuct ENGINEERING 
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Gasoline Pump Computer 
(“Head for Figures”) com- 
putes exact price of gasc- 
line pumped into your tank. 


...üft any point 


...in any business 
or industry 


Typewriters, tractors, and textile looms 
... steel rolling mills, coin machines, and 
gasoline computer pumps. . . these and 
hundreds of other machines feature built- 
in Veeder-Root Counters which give their 
users up-to-the-minute Facts in Figures on 
operation, service, or production. 


And these same Facts in Figures . . . de- 
livered in terms of turns, strokes, pieces, 
trips, hours, volumes, lengths, light- 
flashes, hand-movements, or what have 
you? ...are the bedrock basis of money- 
saving, vigilant Veeder-Root Countrol. 


See that all new machines and equip- 
ment you buy are equipped to give you 
Veeder-Root Countrol. And see how your 
oun products can build up sales by build- 
ing-in a Veeder-Root Counting Device. 
W rite. 


Direct-Reading Counter in- 
dicates thickness of steel 
sheets passing through roll- 





New 1260 General-Purpose 
Counter, compact, stream- 
lined, easy to build into 
any product. 





New 1268 Non-Reset Mag- 
netic Counter for coin ma- 
chines. 





2-3 Pick Counter, for tex- 
tile looms counts picks (shut- 
tle-flights). Counter is con- 
vertible from 2 to 3 shifts. 


[n Canada: Veeder-Root of Canada, Ltd., 955 St. James Street, Montreal 3 
In Great Britain: Veeder-Root Ltd., Kilspiadie Rd., Dundee, Scotland 
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RrEvES— with the widest applica- 

tion experience of any manufac- 
turer in the specialized field of speed con- 
trol engineering—knows as well as you 
do that no one type of unit can be the most 
efficient solution to every speed control 
problem encountered by machine de- 
signers and builders. That’s why REEVES 
offers you a complete line... three sepa- 
rate and distinct types of units ... all incor- 
porating the same time-tested REEVES op- 
erating principle, but each possessing drf- 
ferent features of design and construction 
to meet the individual requirements of 
individual machine builders. 

All three REEVES units are available in 
the widest range of designs, sizes, speed 
ratios and controls ... to assure you the 
right unit for every machine ... the right 
speed for every operation and every oper- 
ator under every changing condition. 

Proof that machine designers and build- 
ers want this greater “selectivity” offered 
only by REEvVEs is reflected in the 2,100 


different makes of machines on which 


No one type of speed control unit can be all things to all machines! 





REEVES is already standard equipment ..:. 
and in the 265,000 successful REEVES in- 
stallations in more than 25,000 industries. 

REEVES maintains a nation-wide network 
of experienced speed control specialists. 
We suggest that you write for the name of 
the REEVES representative nearest you. He 
will be glad to meet with you and discuss 
your particular speed control problem— 
without obligation. And you can be sure 
that your REEVES Speed Control engineer 
will make completely unbiased and im- 
partial recommendations concerning the 
unit best suited to your needs . . . because 


Reeves makes the complete line! 


FREE! New 16-page booklet, illus- 
trated and diagramed, filled with 
tested and proved solutions to many 
automatic production control prob- 
lems of machine ities 
designers and i j 
builders. Positively should | 


be in your library! Write n. c 
for REEVES AUTOMATIC a — 


PRODUCTION CONTROL | 
Booklet No. K-39-G487. ¢ 


i 


REEVES PULLEY COMPANY,* COLUMBUS, INDIANA 
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2K Motor Pulley (right), most practica! 

in installations calling for economy, limited speed 
range, ease of installation, low horsepower output, 
etc. Provides an instantly variable speed drive 
within 4:1 ratio for any constant speed motor. 
Sizes to 10 hp. 





Recognized Feader in (hoe Specialized 


Kield of Speed Control Engineering 
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*K Transmission (left), extremely 
rugged in construction, is especially desirable for 
installations where the demand is for heavy-duty 
service, higher horsepower output, wide speed 
range, automatic control, etc. "Internal operating 
parts" ideal for incorporation within the machine 
framework as standard equipment. Transmission 
provides infinite, accurate speed flexibility over a 
range of 2:1 to 16:1. Sizes— fractional to 87 hp. 





>K Motedrive (left), ideal for installa- 
tions indicating compactness, low output speeds, 
etc. Combines motor, speed varying mechanism and 
reduction gears in single unit. Speed variations 2:1 
to 6:1 inclusive. Sizes to 20 hp. 


ACCURATE * VARIABLE 


heeves Speed Control 


GIVES THE RIGHT SPEED FOR EVERY 











GRAPHITAR self- 


(CARBON-GRAPHITE) 


ideal for new type ROTARY SEAL 





GRAPHITAR is finding its way into many new industries, with scores of new uses 
because of its many unique and valuable characteristics. Graphitar is chemically 
inert, is practically unaffected by bigb temperatures and is self lubricating. 

While it is extremely light weight, it is mechanically strong. It is available in 
many different grades to meet particular specifications and working eonditions. It 
can be molded into seals, bearings, rings and other parts that can be ground to 
tolerances as close as .0005” in small sizes. Our engineers will be glad to 

study your sketches and perhaps suggest how Graphitar will improve 

the efficiency of your operations. Ask for 44-page Graphitar catalog. 


| 
THE UNITED STATES GRAPHITE COMPANY 
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| lubricating seal ring 


in this new Type "N" seal, the Rotary 
Seal Co. of Chicago has furnished a 
simple, practical solution to var- 

ious high speed shaft sealing problems in 
which no lubrication is possible for 
extended periods of time. Self-lubricat- 
ing GRAPHITAR does sot score, seize or 
burn under the conditions in which 
high speed liquid seals normally 
operate. The new “N” design which is 
now being produced in 3$", 42”, %”, 
and 34” sizes incorporates extreme 
flexibility, simplicity and compactness 
of design, and long-life dependability to 
make it readily adaptable to new 

and varied uses in industry. 


Ee 
IGRAPHITAR 


| | DIVISION OF THE WICKES CORPORATION + SAGINAW, MICHIGAN 
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WHEN TO USE 





Combined thrust and radial loads in any proportion or 
direction call for deep continuous races and the largest 
ball consistent with uniformly heavy ring sections...the 
kind of precision bearing construction Federal Single- 
How Radial Ball Bearings give vou 

In Federals, maximum unit pressure per ball is not 
appreciably increased by the addition of thrust loads up 
to 50% of the rated radial load. Thrust load is distributed 
over all the balls in the bearing. while radial load is car- 
ried by less than half the balls. For pure thrust the rating 
is 100% of the radial rating 

Federal Single-Row Radial Ball Bearings are made in 


light, medium and heavv series, in inch and metric sizes, 


FEDERAL 


ONE OF AMERICA'S 





Quality since 1908 


\ 


22 


SINGLE-ROW RADIAL BALL BEARINGS 


to cover a wide range of applications. Our Catalog "K" 
describes these and one of the most complete lines of 


ball bearings 


nm every type and size shielded and 


sealed... for every anti-triction need. (A few of the many 


types are illustrated above.) It also includes ball bearing 
selection charts to help vou compute bearing loads, de- 
termine load ratings for all bearings at all speeds, and 
select the type and size bearing best suited to your ap- 
plication. Write for it today. 


THE FEDERAL BEARINGS CO., INC. + POUGHKEEPSIE, NEW YORK 


bakers I Hine Ball Bea reneged 


2640 Book Tower, Detroit 26, Michigan + 8 —— Michigan Ave., Chicago 3, Illinois 
402 Swetiand Building, Cleveland 15, Ohio 


BALL BEARINGS 


LEADING BALL BEARING MANUFACTURERS 
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Cork takes the "Creep" 
rubber gaskets 





Straight svnthetic rubber is an excellent 











Armstrong’s cork-and-rubber, on the 













gasket material—except for one short other hand, conforms to the rolled edge 
coming. It side flows under pressure and It won't slip. And it holds the required 
tends to “creep” out of place. Even when pressure as well as straight rubber. 
properly seated during assembly, a Figure 2 shows the flange of an oil 
straight rubber gasket may later creep filled, water-immersed unit. Even undet 
enough to cause a failure in the field these conditions, truly compressible cork- 
lo eliminate creep, a truly compressi ind-rubber gaskets seal without creep 
ble material, like Armstrong's cork-and The porcelain transformer bushing in 
rubber, is used. Truly compressible ma- figure 3 is sealed by a truly compressible 
terials do not side flow. They deflect only cork-and-rubber gasket. The porcelain is 


in the direction of the applied load. Con safely cushioned against breakage. And 
sequently, they do not tend to ¢ reep And 


with most fluids, the resistance of cork 
and-rubber is equal to comparable 


even if flanges are oily, creep is retarded 
by the surface friction provided by the 
€ xposed cork partic les 










straight synthetics Versatile cork-and-rubber may help 
Cork-and-rubber simplifies many seal solve your sealing problems, too. Your 
ing jobs. Take, for example, the problem Armstrong representative may be able 


of sealing the rolled edge tank shown in 


to suggest methods and materials to help 
figure 1. Pressure-tight sealing of thes 


simplifv construction and reduce cost. He 
will supply samples of materials 
for experimental use. Call vou 
nearest Armstrong office today 






tanks requires an impervious gasket. But 
straight rubber tends to creep. off the 
rolled edge and slip into the tank. 






Send for this Gasket Handbook 


You'll find modern gasket and joint design. It 
specification data in the new, en also suggests methods of putting 








useful 








application and 












larged 24-page booklet, Arm Armstrong's stock materials to spe 
strong'’s Gasket and Sealing Ma cialized uses in such fields as radio, 
terials." It contains up-to-date dota electrical, automotive, petroleum, 
on synthetic rubber, cork-and-syn and transportation industries. Also 
thetic-rubber, cork composition, and included are typical applications and 
fiber sheet sealing materials current government specifications 
This booklet includes ten technical For your free copy, fill in coupon 
















discussions of the factors influencing 





at right and mail today 


ARMSTRONG CORK CO. 
Gaskets and Packings Dept. 
7103 Arch Street, Lancaster, Pa 








ARMSTRONG 'S 
GASKETS - SEALS » PACKINGS 


Cork Compositions LE Cork-and-Synthetic-Rubber Compositions NAME 


Please send me at once a copy of the new 24 
page booklet, “Armstrong's Gasket and Seal 
ing Materials.” 


Synthetic Rubber Compounds ©  Cork-and-Rubber Compositions COMPANY 


ADDRESS 
CITY 


Fiber Sheet Packings . Rag Felt Papers . Natural Cork 
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Announcing 


a complete 
NEW Ine 


Here it is—a completely new line 
of G-E motor starters—full-voltage 
starters made for extra-long life, 
faster installation. Designed for 
easy maintenance, but built so you 
can forget them. 


NEMA Sizes 0, 1, 2, and 3—each 
size new all the way through. 
Everything’s new—contacts, arc 
hood, magnet, armature, and the 
tough Strongbox magnet coil. Get 
your first G-E starter and compare! 


sain: 


General Electric Company 
Apparatus Dept. 

Sec. AF676-277 

Schenectady 5, N. Y. 

Please send me your bulletins desd 
GEA-5153 (CR7006 A-c Magnetic 
GEA-5156 (CR7008 A-c Combinat 
Name 

Company 


AED ipio 





Shortcut to faster, 


lower-cost production ... 





you start out with the BASIC SHAPE ALREADY MADE 


when you use SHELBY SEAMLESS 


b SHELBY Seamless Steel l'ubing comes to you 
ready for immediate fabrication or machining. 
Made by Nationat Tube Company—the world’s 


largest manufacturer of steel tubular products—it 


IS obt unable, in addition to round, In square, ree 
tangular, and other special shapes in any com- 
mercial size from ?« to 10' ; OD inches, and in wall 


thicknesses from (035 inch to 1.500 inch cold drawn 
ind in a wide range of steel grades and anneals 

By being able to start with pre shaped stock in- 
stead of with castings or forgings, vou eliminate or 
greatly reduce many time- and labor-consuming 


operations, as well as the costly waste of material 


But perhaps the biggest advantage in using 
SHELBY Seamless is that its excellent machining 


characteristics both speed up production and im- 


U N s Ee p£ 







SHELBY SEAMLESS STEEL TUBING 


 . M Re Ee OS 


prove the quality of vour output. You can turn out 
parts from it in the millions and the last part will 
be as metallurgically and dimensionally accurate 
as the first. 

Why not talk to National’s engineers about the 
possibility of using SHELBY Seamless? You, too, 
may be able to profit by their wide experience. And 
you can be sure that any recommendations they 
make will be based on a study of your particular 
requirements and the results of similar-condition 
tests in our own laboratories and actual on-the-job 


observations. 


NATIONAL TUBE COMPANY, PITTSBURGH, PA. 
TUBING SPECIALTIES DIVISION 


COLUMBIA STEEL COMPANY, SAN FRANCISCO 
PACIFIC COAST DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


Am 5 om 4$ 





i, pays to use your 
custom molders know-how 


Say Sunbeam Corporation’s Engineers 





Design ideas are not the only kind an 
experienced custom molder can bring 
to your product plans. His suggestions 
often give rise to longer product ser 
vice life, or to lower parts cost 

A case in point is the redesigned 
Sunbeam Cofteemaster, 
handles custom molded of Durez by 
the Chicago Molded Products Corpor 
ation. With a restyled product coming 


with plastic 


A new bit with plastics users everywhere 
is the bandy'"Durez Cbech-Chart. " Write 
for yours. Durex Plastics & Chemicals, Inc., 
153 Walck Rd., N. Tonawanda, N. Y. 


K 
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PROJECT: 
Handles tor Re 


Coffeemaste 


l 


CUSTOMER: 
( x I 


MOLDER: 
M l 
Corporat 


MATERIAL: 


al-Purpose Durez 


up, Chicago Molded engineers seized 
the opportunity to offer their client the 
benefits of an advanced molding meth 
od. Realizing that double-ram plunger 
molding would offer several advan- 
tages, they adopted this method with 
results as follows: 

The pr duct was better two ways, first 
1n ippearance, because less finishing I6 ne 





E Lo 
ary with the new method, and second in 





PHENOLIC PLASTICS THAT FIT THE JOB 





durability, since. density was 


improved. in 

Furthermore, reduced 
Wy 

mg operations naturally lowered the 


ided parts 


Midi 4 M 

The quality of Durez phenolic plas- 
tics is matched by the experience of 
our field technicians, who will gladly 
meet with you and your molder on any 
plastics problem. You are welcome to 


call on them freely 


A MOLDING COMPOUNDS 
pam INDUSTRIAL RESINS 
v PROTECTIVE COATING RESINS 








ow The 
MALLORY MIDGETROL DUAL 


... to help you make 
MORE CONVENIENT, 
MORE EFFICIENT, 
BETTER LOOKING 

















Television Receivers 


Now Mallory has produced a Dual Mallory Midgetrol 
. + Ww itl concentr ic sl afts. 
Highlights of the "- — 


, 44 an ing ) 5 8 size I 
M AI LORY Mallory precision manufacturing PLUS small. «iz i| 
MALLI (155, diameter) provide a method to move several key 
IT ] ‘levision adjustments f the rear of the chassis t 
MIDGETROL DL AL television adjustments from the rear of the cha T 
the front. Eight single controls now required to make 
1. Combines two quiet, compact controls on adjustments can be changed to only four Dual Mallory 


concentric shafts. Midgetrols, permitting ready adjustment at the front 





. Insulated for the higher voltages en- of the chassis. 
countered in television. ^ . 
You get a cleaner-looking set, an easier set to produce 
- Special low-drift resistance element meets —and the Mallory Midgetrol provides the ruggedness 
temperature-humidity drift problem. B e 9 
and dependability television parts must have. 
. Only dual control with two-point shaft 
suspension, which means— shorter bush- Read the highlights of the Mallory Midgetrol Dual . . . 
ing may be used. more stable resistance and see why those who have seen what it can do to 
values are obtained. less danger of improve quality and cut costs are so enthusiastic 
damage in assembly, longer life, longer 7 : 
about its future. 


shafts may be safely spec ified 
. Available now for prompt delivery and P. S. The unique qualities of the Mallory Midgetrol 
competitively priced! Dual make it perfect for many applications in 
other fields as well. Mallory engineers will be glad 
to tell you more about it. Write Mallory today. 





Precision Electronic Parts — Switches, Controls, Resistors 


SERVING INDUSTRY WITH 


P.R. MALLORY 8. CO. Inc. Capacitors Rectifiers 
Contacts Switches 
A L L O a Controls Vibrators | 
Power Supplies | 


Resistance Welding Materials | 





P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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Two ways TIMKEN’ 
tube engineering service cuts 
costs on hollow parts 


S metal 


2 
Sid C 


SING mechanical tubing to make hollow cylin- 

drical parts usually means an important saving in 
both material costs and machining time. Yet the ex- 
perience of the Timken” tube engineering service 
shows that many manufacturers are saving far less than 
they should! 


That's because they are not using the most econom- 
ical tubing for the job. 

The Timken tube engineering service gives you a 
guaranteed way of getting maximum metal savings and 
minimum scrap loss. You simply give us the specifica- 
tions for your finished part. We take all the responsi- 
bility of recommending the most economical tubing 
for the job. Possibly it will be a lighter tubing—a 
different grade—or surface finish—than you are using 
now. Yet we guarantee that you will have enough metal 
to fill out to your dimensions! 


Using the right tubing for your job also means maxi- 
mum saving in machining time. Your operators can 
produce more pieces per shift. 

The success of the Timken tube engineering service 
is due to years of experience in serving mechanical 
tube users in practically every large scale industry: One 





YEARS AHEAD —THROUGH EXPERIENCE AND RESEARCH 
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aching nme 


of our engineering departments devotes its full time 
to this job. Rigid control of Timken tubing through 
every stage of manufacture results in outstanding uni- 
formity, and the largest assortment of roll sizes of any 
mechanical tubing mill in the country enables us to 
supply tubing that means maximum economy in hat 
dling practically any job. 

If you manufacture hollow cylindrical parts, a letter 
including the following information will bring you 
this service at no cost or obligation. The Timken 
Roller Bearing Company, Steel and Tube Division, 
Canton 6, Ohio. Cable address: “TIMROSCO”. 


All you have to do is give us 


this information: 


1 FINISH MACHINED DIMENSIONS, i.c.— T he maximum machined 
O. D. x minimum machined I. D. x length. Dimensions should 
include applicable tolerances. If only finish ground dimen- 
sions are applicable or available this should be noted. Furnish 
a blueprint if possible 


2 MACHINING—Is part held on O.D. or I.D. during the initial 
machining operation? Give complete sequence of operations 
when practical 


3 FINISH OF TUBING DESIRED— Hot rolled, Cold Drawn, Rough 
Turned, Roto-rolled or Centerless Ground 


4 CHEMICAL ANALYSIS AND OTHER SPECIFICATIONS. 


Specialists in alloy stee neluding hot rolled and cold finished alloy 
steel bars—a complete range of astainiess, graphitic and standard tool 


analyses —and alloy and stainless seam/ess steel tubing 
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If your products call for shapes like these, 


... Use Lukens "Toad - Shapes 


Standard Shapes 


Developed by various industries throughout the 
years as heads for tanks and pressure vessels. 
these standard Lukens Head-Shapes have proved 
equally valuable to designers of other products. 
Fabrication is simplified, so time and money are 
saved. / 

A machine tool calls for gear guards; Head- 
Shapes of one style fill the bill. A floor fan needs 
a base; another Head-Shape takes care of that 
job. Electric motor end bells, concrete mixer 
drums, press flywheels, pipe line expansion joints 
—all these and many other products employ 


Head-Shapes of one type or another. 
* ^N 


LUKENS 





Small and Large Sizes 





Lukens makes Head-Shapes as small as four inches 
and to over twenty feet in diameter. Head-Shapes 
as thick as six inches are also made by Lukens, 


In AII Commercial Metals — — 


Head-Shapes are made of carbon and alloy steels, 
including stainless, of nonferrous metals and. the 
widest selection of clad steels available anywhere. 
Select the metal that will do your job best and 
Lukens will form it for vou. 

Lukens Catalog No. | illustrates and describes 
3.868 standard Head-Shapes. For a copy. write 
Lukens Steel Company, 105 Lukens Building, 
Coatesville, Pennsylvania. 


“HEAD WORK", a 16mm motion picture in sound and color, 
on spinning and pressing of Lukens Heads is available with- 
out charge. Running time: 27 minutes. Write for a booking date. 


‘FOUR INCHES TO OVER TWENTY FEET IN DIAMETER 


* + SPEED SCRAP TO THE MILLS TO MAKE MORE STEEL + «+ 
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NEW!— Whitney Type A 
Flexible Coupling now fea 
tures plastic covers for reduced 
weight and efficient high speed 
operation 


WHITNEY ROLLER CHAIN 
Flexible Couplings 







| For 
| Positive, Yet Flexible 
Direct Drives 


Here's a Flexible Coupling that supplies the equipment 
manufacturer and machine user with a practical and 
efficient unit for connecting power equipment to direct 
drives. Note the simple, all-steel construction . . . no short- 
lived materials to wear out or replace! Precision Roller 
Chain, assembled around accurately cut, hardened steel 
sprockets provide positive operation with inherent 
flexibility... assures long life. Additional Whitney 
features include: ease of installation, compactness, allows 
for motor end play, disconnects without removing shafts 
and bearings, allows for slight shaft misalignment. These 
are good reasons why you should specify and use Whitney 


Flexible Couplings for lasting, all-round performance and 
machine protection. 


Marcu, 1949 


Whitney Roller Chain Flexible Couplings are adaptable 
to a wide range of transmission service, covering light, 
medium or heavy loads. You can use them to connect 
electric motors, gasoline engines, diesel engines, steam 
engines, etc., to any direct drive units, such as pumpers, 
compressors, blowers, beaters, speed reducers,—in short, 
to any of your production machinery where a positive but 
flexible direct drive is required. 

Available from factory or distributor stock in popular 
sizes covering a wide range of application — from frac- 
tional to hundreds of horsepower. For complete informa- 
tion and engineering bulletin, write us today. 

OTHER WHITNEY CHAIN PRODUCTS 
Roller Chain—single and multiple widths 
Silent Chain 
Conveyor Chain 


Cut Tooth Sprockets 





Whitney Chain & Mfg. Co. 


Division of Whitney-Hanson Industries, Inc. 
204 HAMILTON STREET, HARTFORD 2, CONN. 
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As simply as this 


INDING a packing to seal the exhaust mani- 
folds of aircraft engines used to be quite 
a problem. 


Corrosive, flaming gases quickly charred 
ordinary substances. While materials that 
could endure the heat, soon disintegrated 
under the incessant vibration. 


But... Johns-Manville engineers found a 
material (and a method of using it) to tame 
this triple threat of heat, corrosion and 
vibration. 


Logically enough, they chose a material 
known for its great thermal endurance... 
Inconel. 


They had thin strands of this INCO Nickel 
Alloy knit into mesh and then tightly braided 
around an asbestos coil. Result: a J-M pack- 


THE INTERNATIONAL NICKEL COMPANY, 


ture problem 


ing that stubbornly resists the searing attack 
of hot, corrosive gases. 


Packings are but one of the many ways 
Inconel can help safeguard air travel. Con- 
taining 80 per cent nickel and 14 per cent 
chromium, Inconel gives you superior re- 
sistance to heat ... corrosion . . . oxidation 

. stress. 


Inconel is readily available in all standard 
mill forms — plate, strip, rod, tubing, wire, 
screening — to be fabricated into your design. 
(Frequently, a switch to longer-lasting In- 
conel means a simpler, lighter design.) 

Remember, if your problem is high tem- 
peratures... your best bet probably is use of 
Inconel. Make it "first" in any investigation! 


Send for your copy of "ENGINEERING 


PROPERTIES OF INCONEL." z 


INC., 67 WALL STREET, NEW YORK 5, N. Y. 


NICKEL 2%, aLtoys 


MONEL* + “K” MONEL* + “R” MONEL® » 


INCONEL MESH and INCONEL MESH-ASBESTOS PACKINGS, as illustrated above, are available from JOHNS-MANVILLE, 22 East 40th St., 


in coil and tape form in various sizes. 


“ER” MONEL* + “S" MONEL® - 


INCONEL® + NICKEL + “L” "uu . “T” NICKEL? 
g. U. 8. Pat. Off. 


N. Y. C., 
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Tune in "Suspense!," radio adventure at its 
greatest — Thursday, 9 p. m., E. S.T. on CBS 


( € New beauty, convenience, economy has been made possible through the use of 


plastics and metal and plastic combinations. The modern automobile has 
demonstrated this great potential. And the broad scope of the varied applica- 
tions is being repeated again and again throughout industry 


Here under one roof at Auto-Lite’s great Bay Manufacturing Division in Bay 
City are the technical skills and production capacity for a new art 
rendered in plastics. The artistic skill of Auto-Lite’s Art and 

Style Division is available on matters of design and development. 


THE ELECTRIC AUTO-LITE COMPANY 


723 New Center Bldg., Detroit 2, Michigan e Bay City, Michigan 


plastics and metals = 


ti 





Use Alcoa Aluminum Sheet Metal Screws 


Use of Aleoa Aluminum Fasteners will prevent galvanic corrosion that can 
result when dissimilar metal serews are used to fasten aluminum assemblies. 
They help joints stay strong and tight. 

Aleoa Fasteners resist common corrosion, too—won't rust red or stain 
adjacent surfaces. And their low cost will amaze you. 

Now available with Phillips heads, for fast, slip-free driving; sheet metal, 
wood and machine screws, standard sizes and lengths, in all popular head 
types. Other Aleoa Fasteners, too—hex head bolts, washers, hex nuts, cap 
nuts, wing nuts, castle nuts, in standard sizes and threads. ALUMINUM 


Company or America, 618 Gulf Building, Pittsburgh 19, Pennsylvania. 


WRITE FOR FREE SAMPLES—Samples of Alcoa Aluminum Fasteners sent free when 
ou request them on your letterhead. Please specify the type and size you'd like. 
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‘For accuracy, 


dependability, 
long life.... 


just can't beat a SYLPHON 
BELLOWS ASSEMBLY | 


FULTON 
SYLPHON 


DIVISION 
Knoxville 4, Tenn. 


€ Throughout all industries, there are 
hundreds of cases—thousands of installa- 
tions—that prove that Sylphon bellows 
assemblies and devices do a superlatively 
fine job. 

Once you've had them, you know why. 
It's because they're designed for specific 
applications—built om order to meet your 
needs exactly. And—the manufacturer 
of this assembly never compromises with 
quality or workmanship. 


TEMPERATURE CONTROLS 


8 $ 
ELLOWS ASSEMBLIES « BELLOWS pevic 


“ylphon t .ilows assemblies and devices 
are used as controls for temperatures or 
pressures, for motion transmission, for 
shaft seals and a host of other appli- 
cations. Complete engineering service 
includes expert help in design and devel- 
opment of bellows devices for your needs 
—personal “follow-through” attention. 
Wide range of metals. Sizes from 1540” 
to 12" O.D. Write Department EP for 
complete information. 


d 
BRIDGEPORT 
THERMOSTAT 


DIVISION 
Bridgeport !, Conn. 
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WIRE into Reynalde Wire Cloth so shat 
CLOTH use it to enhance not only thè performance, J 7 
but the reputation and sale of your product. Or ee — 


REYNOLDS WIRE CO,, DIXON, ILLINOIS 
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COPPER ALLOY BULLETIN 


PRODUCT IMPROVEMENT EDITION 


REPORTING NEWS AND TEX‘ 


HNICAL 


DEVELOPMENTS OF 


^ 


n n — - BRAM S 
i Each Month by Bridgeport Brass Co. Bridgeport 
- - ————— co 


High Conductivity and Reliability Essential 
in Alloys for Power Transmission Equipment 


Power distribution equipment made by 
Railway and Industrial Engineering Co 
Greensburg, Pa., is designed for rugged 
ness and dependability. For this reason 
materials 
Ity, exce 


ire selected for high conductiv 
llent mechanical properties and 


resistance to corrosion 


All current-carrying parts are of copper 
and its alloys. Switch blades on the Type 
TTR are made from Bridgeport’s high 
conductivity copper pipe, which has a con 
ductivity better than 100° IACS at 68 
deg. F soft 

In the type R3T horn gap switch, good 
spring properties and good conductivity 
are required. Bridgeport's Phono-Electric 
840 was chosen to assure dependable high 
pressure contact at all times. Phono 840 
resists wear, corrosion and arcing, and is 
much stronger than copper, with 40^7 of 
copper's conductivity 


Phono-Electric 840 is also used in the 
Type TTL group-operated horn gap 
switch and the open type rej eating cut 
outs, for dependable, high-pressure, good 
conductivity contacts. These applications 
are typical of the uses of Phono-Electri« 
840 Bronze in pole line and power trans 
mission U-bolts 


where strength 


hardware, wire connec- 


tors, etc toughness, good 


electrical conductivity and resistance to 
corrosion from weathering are required 


Open type repeating cutouts use 
Phono-Electric No. 840. Courtesy 
Industrial Engineering Company 


Bridgeport's 
Railway and 


Bridgeport's No. 609 Silicon Bronze 
for Dependable, High Strength Fasteners 


The increasing demand for high strength 
rust-free fasteners able to stand up over 
long periods of time without attention is 
being met by Bridgeport's No. 609 Silicon 
Bronze, developed about fifteen years ago 
by Bridgeport Brass Company. This alloy 


| Tvy arr 
T C 
AAN A 


"^ “ey p ‘ 
""ooo0Q0 
sisting Silicon Bronze 


High strength rrosion-re 

screw } lucts. Courtesy H. M. Harper Company 

BRASS - BRONZE 
MILLS IN 

BRIDGEPORT, CONNECTICUT 


INDIANAPOLIS, INDIANA 


In Canada 
Norando Copper and Brass Limited 
Montrea 
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is used successfully for bolts, nuts, U-bolts, 
wire and cable connectors, nails, cotter 
pins, etc., for hardware on power trans- 
mission lines which are exposed to the ele 


, ments and subjected to vibration in high 


winds or to heavy ice loads. Other uses are 
for electrified transportation systems and 
for the manufacture of building and ma- 
rine hardware, etc 


Bridgeports No. 609 Silicon Bronze 
(approx. 98° copper, 2°% silicon), be- 
cause of its fine corrosion resistance, high 
strength and other engineering properties. 
is finding increasing use where reliability 
is required and under conditions too severe 
for ordinary materials. 


From a manufacturing standpoint. 
Bridgeport’s No. 609 has fine workability 


2 A 
DGEPORT BRASS 


COPPER AND 





COPPER-BASE ALLOYS 





Its unusual malleability, even in the hard 
drawn condition, permits cold upsetting 
and roll threading operations for making 
cap and machine screws, nuts, bolts and 
similar screw products, with a great sav 
ing in the number of operations as well 
as reduction of scrap. When cold upset 
from hard drawn wire, screws can easily 
attain tensile strengths of about 100,000 
Ibs. per square inch. When properly made, 
they do not require heat treatment after 
upsetting 


No. 609 and other engineering alloys 
are described in Bridgeport's 128-page 
Technical Handbook, which also contains 
valuable information about other copper- 
base alloys, suggested applications, specifi- 
cations and other data. A copy will be sent 
upon request. 


632 Silicon Bronze Makes Dependable 
Spring -Type Bearing Retainer 


One of the engineering features that 
contributes to longer life of Signal Univer- 
sal Heater Motors made by Signal Manu- 
facturing Co., Inc., Lynn, Massachusetts, 
is the accurate alignment of the sealed-for- 
life bearings. Proper line-up during assem 
bly and under any deflections during 
operation is secured by seating the bear- 
ing in the spherical pocket of the motor 
case, where it is retained by a strong spring 
made of Bridgeport's Silicon Bronze 632. 


This stiff spring provides the uniform 
pressure necessary for a tight, firm fit 
against the case pocket, and yet is resilient 
enough to allow for some motion during 
line-up. However, it must be strong 
enough to prevent any turning of the bear- 
ing, even at shaft speeds up to 10,000 rpm 


Bearing Retainers made from 632 Silicon Bronze 
used in fractional horsepower motors for automo 
tive and marine heaters, defrosters, windshield 
wipers, etc. Courtesy Signal Manufacturing Co., 
Inc., Lynn, Mass 


* COPPER - DURONZE — STRIP - ROD - WIRE - TUBING 


BRIDGEPORT BRASS COMPANY 
BRIDGEPORT 2, CONNECTICUT 


Established 1865 
a 
‘Bé dgeport District Offices and Ware- 
deen 


houses in Principal Cities 
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INGERSOLL PROCESS MACHINES 
For Reducing the MAN HOURS per piece 










The two Ingersoll Process Machines illustrated here are 
being used for completely machining automobile cylinder 
blocks . . . they provide the extreme precision required 
and at the same time reduce the cost. It is significant that 
Ingersoll selected Vickers Hydraulic Controls for the many 
operations that can best be done with hydraulics. 


Progression of the blocks through the machines is 
accomplished automatically, the time-saving transfer 
mechanisms being hydraulically actuated. Hydraulic cir- 
cuits of the individual units provide for correct sequential 
positioning, clamping, traversing, feeding and returning. 
Interlocks assure accurate positioning, secure clamping 
and removal of interfering transfer members before 
cutting operations begin . . . also clearance of all cutters 3s 
before transfer to next station can take place. Objec- " b 
tionable deflection is prevented by limiting the clamping 
pressure. 


. 5 | 
* [| 
Get in touch with the nearest Vickers Application E | 
Engineering Office for information on how Vickers 
Hydraulics can improve your products. 





Ingersoll 9-Station Process Machine has Vickers Hydraulic Controls to 
D ERR 


VICKERS HYDRAULIC CONTROL UNITS 
USED ON INGERSOLL PROCESS MACHINES 


Ingersoll 11-Station Process Machine receives cylinder blocks from 
machine at right and similarly hos Vickers Hydraulic Controls. 


Pressure Controls, Bulletin 45-340 


Flow Control 
Valve, 


VICKERS Incorporated num ean 


DIVISION OF THE SPERRY CORPORATION 


1454 OAKMAN BLVD. * DETROIT 32, MICHIGAN 
Application Engineering Offices: 

ATLANTA @ CHICAGO @ CINCINNATI e CLEVELAND e DETROIT 

LOS ANGELES e NEWARK © PHILADELPHIA @ PITTSBURGH 

ROCHESTER @ ROCKFORD @ ST. LOUIS e SEATTLE @ TULSA 


WASHINGTON @ WORCESTER a 
4-Way Valve, Pilot Operated, 


ENGINEERS AND BUILDERS OF OIL HYDRAULIC Solenoid Controlled, Bulletin 48-27 i 
EQUIPMENT SINCE 1921 Power Unit, Bulletin 46-43a 


` Tailored to Fit 


gaug rn " LRL rege 


Your Needs... Ú 


TUBING 


GENERAL PLATE 


Laminated Metals 


What are your metal problems? Do you need 
economical, non-corrosive metal with good 
workability? Do you need electrical contact 
parts with plenty of spring? Do you need con- 
tacts that have high conductivity yet light weight? 
Do you need contacts that are easily spot welded? 
The General Plate Laminated Metals are just the 
answer to your problems. These versatile metals 
are tailored to your specific needs. 

Made by permanently bonding silver or other 
precious metal to inexpensive base metal, they 
give you the combined advantages of both 


metals .. . at a much lower cost than solid pre- 


cious metals. 


General Plate Laminated Metals are available 


1-249 
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in flat stock, coils, tubing and wire, electrical 
contacts of all types, and special contacts fabri- 
cated to your own design. Send for information 
and samples. 


GENERAL PLATE DIVISION 
of Metals and Controls Corporation 


103 Forest Street Attleboro, Mass. 


SEND FOR FREE SAMPLES... 
GENERAL PLATE DIVISION 


of Metals and Controls Corporation 
103 Forest Street, Attleboro, Mass 


Gentlemen 


Please send me information and samples of General 
Plate Laminated Metals 


Name nmo 
litle 


Address 
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| Wiring Components 
FOR PRODUCT DESIGN 


COLORFUL EYECATCHER ADDS EXTRA APPEAL 


To help build sales for your product, General Electric cord sets 
are now available with the tough, attractive G-E “400” plug 
Cord sets displaying this colorful new plug give your product 
that little extra up front where the competition is the keenest— 
right on the counter—at the point of sale. 


Red, gray, black, or brown color 

One-piece plastic, molded-on-cord 

Strong, solid brass blodes 

$mooth, high-gloss surface 

Bell-mouth opening at heel end permits free movement, 
increases cord life 


Teamed with the new General Electric Preen-X heater cord, the 
"400" plug makes an attractive cord set for heating appliances 
When used with other cords in the General Electric line, this 
“400” plug offers an opportunity to add a distinctive feature to 
electrically-powered tools, machines, and appliances. G-E cord 
sets with the "400" plug provide an extra talking feature—an 
extra selling point 


Why not see what a General Electric cord set with a “400” plug 
can do for your product? Just check “A” in the coupon. 


HERES THE NEWEST HEATER CORD IDEA 


Consumer-tested ond approved — this new General 
Electric Preen-X heater cord offers designers 
something excitingly new in a heater cord—with 
practical advantages over old-type heater cords. 
This amazing new cord is of rip cord construction, 
with one conductor marked by an identifying 
rib. It's easy to rip, easy to strip, easy to connect. 
It's available in either black or brown color, and 
is listed by Underwriters’ Laboratories, Inc. 
Preen-X heater cord defies abrasion and annoying 
kinking—actually has more than fen times the 
abrasion resistance of ordinary, braided cords. 
Preen-X heater cord is water-, oil-, and grease-proof. 
It’s good-looking, too—the smooth, flexible jacket 
rejects lint, resists soiling 

For more information on this brand-new, General 
Electric cord—Preen-X heater cord—check “C” 
in the coupon. 





SIMPLIFY YOUR SELECTION OF POWER SUPPLY CORDS 


For household appliances, for machine-shop tools- 
for light-, medium-, and heavy-duty equipment- 
simplify your problem of cord selection by standard 
izing on General Electric Flamenol* cords 


These tough cords have what it takes to withstand 
the effects of household or machine-shop abuse. They 
have a smooth, easily-cleaned, thermoplastic jacket 
that’s as hard-wearing as it is good-looking. It is 
resistant to water, oils, alkalies, sunlight, and acids, 
yet it’s flexible, strong, and easy to handle 


Do you have a power cord problem—would you like 
to know more about General Electric portable cords? 
Just check “B” in the coupon below. 





General Electric Company, Section 14-367 
Construction Materials Department 
Bridgeport 2, Connecticut 


Please send me, free, the items checked below 


A [C] information on the General Electric "400" plug 


B [ Information on General Electric portable cords 

C [C Information on new General Electric Preen-X heater cof 
D [) Information on the subject attached 

Name 

Company 

Title 

Street 

City Zone State 


*Trade-mark Rey. U.S. Pat. OF. 






GENERAL (45) ELECTRIC 








drive like these 


One of the services Foote Bros. 
renders industry is the production 
of drives such as these shown here 
to meet individual needs. 


1. Here is a giant gear reduction 
unit engineered to stand the 
pounding, crushing force 
necessary in the production 
of asphalt tile. 


. Here is a textile mill drive 
that not only provides a 
number of shaft speeds, but 
also permits gear ratios to be changed quickly. 


. Here is a small, compact unit that permits a quick change from 
forward to reverse on a predetermined time cvcle. 


If you are now using special drives on the equipment vou manufacture, 
be sure to investigate the facilities of Foote Bros.' large plants completely 
equipped to produce gears and drives to meet practically any need. 

If vou are faced with a problem in the design of gears or transmis- 
sion equipment, Foote Bros. engineers will gladlv assist vou in finding 
the correct solution. 

Of course, Foote Bros. also can furnish a complete range of stand- 
ardized speed reducers to meet almost any industrial need. The more 
popular sizes and ratios are available from stock. 


FOOTE BROS. GEAR AND MACHINE CORPORATION 
Dept. W, 4545 South Western Boulevard »« Chicago 9, Illinois 


FGOTE£BROS. 


ENCLOSED 
GEAR DRIVES 
FOR ANY 
INDUSTRIAL 
USE 
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NATIONAL OIL SEAL LOGBOOK 


NEW OIL SEAL DEVELOPMENTS 
SOLVE EXTREME PROBLEMS 


A practical, economical answer to many modern sealing problems is found 
in newly-developed shaft seals with sealing members of compounded syn 


thetics. Common-sense chemistry, engineering, tooling and production have 
broadened the usefulness of these seals to where they account for a large 


percentage of all oil seals in use today 


nn g 


ADVANTAGES AND LIMITATIONS OF THE | 


NATIONAL 50,000-S SYNTECH OIL SEAL 


The National 50,000-S (Fig. 1) is a metal encased, spring loaded single mem 


ber Syntech Seal. Correct compounding of the synthetic rubber sealing 


member has made these seals capable of continuous operation with zero 
leakage ot temperatures exceeding 300°F, speeds of 3600 F.P.M. and runout 
up to .030 indicator reading. However, these seals should only be used where 


there is sufficient and constant lubrication within the sealing area. 


Sensitive Sealing Members 

An important factor in this outstand 
ing zero-leakage performance is the 
high sensitivity of the synthetic seal 
ing member to the shaft surface. If 
shaft surfaces are finished to 15 to 
20 R.M.S., or finer, and operating 
conditions are good, a seal life of 
several years may be expected. How 
ever, these seals arc performing well 
on shaft finishes of 30 to 60 R.M.S 
Such durability and performance 
makes these seals ideal for engines 
pinions, transmissions ind high 


speed gcar asse mblies of all types 


BUFFALO: 56 Arlington Place, Gr 
CHICAGO: Room 2014 Field Build 
CLEVELAND: 2!0 Heights Rockefelle 
DALLAS: 30'; Highlond Park Village 
DETROIT: Room 1026 Fisher Building 


t 









LOS ANGELES: 2244 Eost 
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Figure 2 


Central 6-8663 


B 


Justin 8-8453 
Tr 
HOUSTON: 673! Horrisburg Boulevard, Woyside 3-1246. 
37th Street, Kimboll 6384 


— Á 


Typical Application 

In automotive transmissions such as 
shown in the section drawing (Fig 
2) the National 50,000-S is ideal 
In such applications the shaft often 
turns at over 4000 R.P.M. and dil 
types of extreme pressure lubricants 
ire present. Many times there is a 
onsiderable head of oil at the seal 
and temperatures reach 300?F. 


On Heavy Duty Equipment 

Usefulness of the synthetic rubber 
seal is not limited to high-speed, pre- 
cision -built machines. More and 














CALL IN A NATIONAL ENGINEER FOR RECOMMENDATIONS 


8 MILWAUKEE: 647 West Virginia St., Marquette 8-8986 

NEW YORK CITY: 122 East 42nd Street, Lexington 2-8260 
PHILADELPHIA: 40) North Broad Street, Beil-Walnut 2-6997 
REDWOOD CITY, CALIF.: Broadway and National, Emerson 6-3861. 
WEST SPRINGFIELD, MASS.: 1025 Elm Street, Springfield 2-1881 
EAST SYRACUSE, N. Y.: 226 Roby Avenue, East Syracuse 366 
WICHITA: 340 North St. Francis Ave 


ig., Yellowstone 2720 


nity 1-6363 


NAT 





































Figure | 


more these seals are replacing cum 
bersome "face" type or other seals 
on heavy duty equipment such as 
road graders, tractors and farm im 
plements. The National Syntech Seal 
should be considered for any appli 
cation where temperatures are over 
200°F, speeds over 2000 R.P.M. or 
runout over .005 indicator reading 


A marked advantage of synthetic 
spring-loaded seals is their wide 
availability. These designs are very 
well tooled, and synthetic-rubber 
National Oil Seals are available from 
stock in many types and sizes. Na 
tional Oil Seal Engineers, who have 
pioneered research in compounded 
synthetics for fluid sealing, invite 


your inquiry 


"o A SEALS 





NATIONAL MOTOR 
BEARING CO., INC. 


General Offices: Redwood City, California 
Plants: Redwood City and Los Angeles, 


California; Van Wert, Ohio 


, Wichita 2-6971 

















































































































In cash registers, too, 
the plastics dollar 
rings up satisfaction 


MACHINE PARTS 


COIN SLAB 


CASH TRAY 


You can be sure there’s a mighty good reason 
when a manufacturer like National Cash 
Register uses Resinox for important parts 
of his product. 


In fact, there are four good reasons—all of 
them adding up to the greater value you get 
today in plastics— 


1. Resinox, Monsanto’s phenol formaldehyde 
plastic, proved durable, attractive. 

2. Resinox is in full supply. 

3. Resinox prices are stable. 


4. Resinox offers genuine manufacturing 


MONSANTO 


CHEMICALS ~ PLASTICS 


savings —“one shot” production eliminates 
machining, stamping, assembly; also, finishes 
and colors are inherent... no painting, no 
baking. 


Manufacturers with reputations to protect, 
profits to produce, costs to reduce and pro- 
duction to keep rolling will do well to look 
into the special timely advantages of Mon- 
santo Plastics. If you’re unacquainted with 
plastics, Monsanto experts will advise with 
you on materials and methods and can recom- 
mend qualified molders near you to handle 
your work. Just use the coupon! 


MONSANTO CHEMICAL COMPANY 
Plastics Div., Dept. PEP-15 Springfield 2, Mass. 


Please send me your catalog of Monsanto Plastics. 
Name Title 


Company 


City Zone State 


. 
. 
E 
. 
. 
. 
. 
. 
. 
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SERVING INDUSTRY WHICH SERVES MANKIN 
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Provides the same easy adjustment features 
and wide speed-range characteristics of the 
larger Thy-mo-trol drives, but it utilizes a 
simplified half-wave circuit. Available in 
sizes up to lo horsepower. 


FAST, ACCURATE PRODUCTION... 

on small conveyors, blueprint machines, 
packaging machinery, lathes, drill presses, 
and many other types of power-driven 
machines. Type H1 Thy-mo-trol provides 
speed adjustment at the turn of a knob. 


Speed may be preset or changed during 
operation. 


EASY TO INSTALL, SAVES SPACE 

Only three components in this “pack- 
aged" drive— a control station, electronic 
control panel, and a specially designed d-c 
motor. No gears, belts or pulleys to adjust: 
Can be mounted on or near the machine; 
Easy to wire, operate, and service. 

Fill in the coupon and send it to us for 
a copy of the bulletin describing this 
newest development in adjustable-speed 
drives. 


TYPE Hl in sizes up to 1/2 horsepower 


e-- adjustable speed from a-c power 


TYPE HI THY-MO-TROL. . . 


Type H1 Thy 
mo-trol for a small 
lathe. START 
STOP push-but- 
ton station 
mounted with the 
speed-adjustment 
knob. Cover re- 
moved from con- 
trol panel to show 
rectifier tube and 
encloscd terminal 
case. 


Apparatus Dept., Sec, C676-282 
General Electric Company 
Schenectady 5, N. Y. 


Please send me a copy of your new bulletin, GEA-5179, 
describing G-E Type H1 Thy-mo-trol. 


NAME 
COMPANY 


ADDRESS 


GENERAL QD ELECTRIC 
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Lubricated 
for LIFE! 


Now ... for the first time... you can install Added to Life-Line's outstanding advantages 


electric motors, or motor-driven machines ... of plate-steel protection, improved windings 


and forget motor lubrication for life: and more compact size, lifetime lubrication is 


Westinghouse Life-Line . . . industry's amaz- one more important reason for starting to con- 


ing new, all-steel motor . . . now completely vert, today, to Life-Line power. Standard rat- 


i es the biggest element in 2 . . : 
eliminates the biggest element in the mainte ings are available from stock—others on short 
nance of motors and motor-driven equipment a —— 

V delivery schedules. Ask your Westinghouse 
. the need for periodic motor lubrication. | I i 

: representative for price and delivery on 

Eliminated, too, are two of the most frequent 


- f your requirements, or write P. O. Box 868, 
causes of motor burnouts and lost time 


i 4 i Pittsburgh 30, Pennsylvania. J-21495 
overgreasing and undergreasing of motors. 
Life-Line motors are equipped with sealed 
bearings, pre-lubricated for life with a more- 
than-ample supply of specially-treated lubricant. È 
Correct lubrication and long life are assured W esti nghouse 
... machine outages are reduced...motor drive 
problems are simplified, since motors can be 


located without need for constant accessibility. 
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EATON PERMANENT MOLD 
GRAY IRON CASTINGS 


THE dense, non-porous structure of Eaton 
Permanent Mold Gray Iron Castings insures 
freedom from leakage under pressure. In addi- 
tion, this material machines to the high mirror- 
like finish required on a majority of parts for 
hydraulic applications. Proper annealing insures 
that castings will hold size and not distort after 
machining. Free machinability makes for pro- 
duction speed and holds machining cost to a 
minimum. 


> 


N LET. Send for your copy of the new, 
illustrated booklet, "The Eaton Permanent Mold 
Process," which describes the Eaton Permanent Mold 
machine, and the Permanent Mold Process. It also Eaton Foundry Division engineers will be 
includes pointers on designing Gray Iron Castings to glad to discuss the application of Eaton Perma- 
be produced by the Eaton Permanent Mold Process. nent Mold Gray Iron Castings to your product. 


an 


, EATON 


THE EATON PERMANENT MOLD MACHINE IS A SYMBOL OF 


THE QUALITY OF GRAY IRON CASTINGS PRODUCED BY THE MANUFACTURING COMPANY 


PERMANENT MOLD PROCESS 


FOUNDRY DIVISION 
9771 French Road * Detroit 13, Michigan 
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Our engineers may be able 


to show you how Gramix parts can 
improve the performance of your product 
and save you money. Write for your 


copy of the Gramix parts catalog. 


Marcu, 1949 
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all this helpful TUBING Data 


Whatever your questions about Republic ELECTRUNITE 
Tubing, you'll find the answers in this helpful literature: 


1. Boiler, Heat Exchanger and Condenser Tube Brochure. 
2. Stainless Steel Tubing and Pipe Handbook. 

3. Mechanical Tube Tolerance Guide. 

4. Process Industries Tubing Brochure. 

5. General Product Design Brochure. 

6. Electric Metallic Tubing Brochure. 

7. Structural Steel Tubing Brochure. 

8. Dewey Process for Configured Tubing (Description of) 
9., Structural Steel Tubing Fabricating Guide 
10. Boiler Tube Maintenance Chart. 
11. Size Range Cards. 


REPUBLIC STEEL CORPORATION 
STEEL AND TUBES DIVISION . CLEVELAND 8, OHIO 
Export Department: Chrysler Building, New York 17, New York 


" w- e A NE MN MEN UN em m AE AN Me UE eb ee ee ee ee ER mmm tn 


Republic Steel Corporation, Steel and Tubes Division 
Department E, 224 East 131st Street, Cleveland 8, Ohio 


Please send me the tubing data which I have checked below; 


Name Title 


Company 
Address 


Zone — ANN. 





i... 2. — 4. S. 6. 


— 


— Doan BO Vm Alo 
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7 FT., 630 LB. 


GIANT BAND SAWS 





SHIP AT LOWER COST IN 





















265 pound crates previously required to pack 

the 20-inch bandsaws manufactured by the Crescent 
Machine Division of the Rockwell Manufacturing 
Company made shipping costly from both weight 
and space viewpoints. Then Wirebounds came 


on the scene to solve both problems 


Wirebound engineers designed a special four-piece 
Wirebound crate that weighed only 128 pounds and 
permitted loading four extra units in a freight car 
The Wirebound crate afforded even greater shipping 
protection to minimize damage transit 

The result à 147; saving in over all shipping 
weight! And more, substantial reductions in actual 
packaging costs! Mail the coupon below see 


how you can save with Wirebounds! 


IT Bo 
CESE er j 
BOXES & CRATES . 


SIXTY WIREBOUND PLANTS THROUGHOUT THE UNITED STATES 
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/ ALLIS-CHALMERS OFFERS EQUIPMENT ` 


Looking for 


NEW MANUAL. CIS 
MAKES PICKING SQ — 


A, B, ond C belts mode FHP belts in cable 


TEXROPE V-BELTS 


Available for quick delivery in all standard sizes and lengths 
These belts have a reputation for smooth, long lasting per- 


formance, Cords float on a cool-running cushion that ab- 


sorbs shock. Duplex sealed cover protects pulling cords 
IN PH 0 NE BOO K i against dirt, grit and moisture. Super 7 V-belts furnished 
e. in laminated and twin cable construction; FHP belts made 


in cable cord construction, for easy flexing over small di- 


ameter sheaves. 


Totally-Enclosed 
Fan Cooled 


Gear Motor Totally Enclosed 


MOTORS —'/2 TO 200hp AND UP 


Shown are a few of many motor types available to designers 
from Allis-Chalmers broad motor line. For tough operating 
conditions, use totally-enclosed, fan-cooled induction motors. 
Dust, dirt, acid fumes or moisture in the cooling air passes 
around the stator structure without coming in contact with 
the windings. 


One of the Big 3 in Electric Power Equipment ALLIS- 
Biggest of All in Range of Industrial Products 
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MACHINE DESIGNERS! 


‘Belt Tu 


Special Sheaves 


CONSTANT SPEED DRIVES 


Good balance, smooth operation, neat, durable finish, fea- 
ture the 4 types of Constant Speed Texrope drives, 


Texiron, Texsteel, Texdrive 
Magic-Grip 

Standard Cast Iron 
Special Cast Iron or Steel 


Rotary Control and 
Push Button 


CONTROL—ANY TYPE OR SIZE 


Across-the-line starters for a-c motors range from size 0 to 7. 
These, together with manual or magnetic, full or reduced 
voltage starters for industrial applications, serve any size of 
motor. A variety of enclosures is available, Control devices 
include standard and heavy duty pushbutton stations, rotary 
SW —* voltage regulators, contactors and relays. 


Adjustable Sheave 


Wide Range 
Vori-Pitch 
Sheave 
Vari-Pitch Vari-Pitch 
Shecve Speed Changer 


ADJUSTABLE SPEED DRIVES 


You can adjust the speed of the driven machine to oper- 
ating conditions . . . Synchronize machines, increase pro- 
duction with these varial ced drives. 


Speed 
Type Sheave x: 


Vari-Pitch 
Wide Range Vari-Pitch 
Vari-Pitch Speed Changer 


rculating Pump 


PUMPS—IO 10 10,000 gpm 


Permanent nt of pump and motor on general pur- 
pose 1 | pumps is assured because both the bracket 
and flange supporting the pumps are cast integral with the 
motor frame, Sizes and capacities: 15 to 1600 gpm; heads 
to 180 ft.; motors 34 to 3 p. Coolant and circulating 


n ps 2 gei | or machi vol use are available on 


quick k livery. A 2460 


geocecenenanaeanceepeancescescechnencqenaw 
Allis-Chalmers Mfg. Co., Milwaukee 1, Wis. 


end me the literature checked below 
f Texrope 
je P 


A 


State 


Pt- A2460 
SP BSS SSS SSSR Bee eee eee 
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Build In 


Hyatt Rolle 


r Bearings are 8 


Once 


helped 


ent. ) 


equipm 
care-free performance’ 
g we have 


roller bearin 


years of 
Hy att-equipP 


ince 1892. whe 


n Hyatt made the first 
life of their ed machines: 
es and ty pes to fi 


ripped. let v 


nd users prolong the 
t almost €Y ery job. 


builders 2 
every applic 


ation. Siz 
is show 


e Hyatts for 
, Hyatt-eq" 


not ye 
rating costs 
Corporation. 


There ar 
nt are 


and ope 
ral Motors 


if your machines and equipme 
ut production 


Gene 
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Plastics spin a better yarn 


è Here's a case where General Electric 
plastics engineering turned out an 
improved product that contributes 
important advantages to rayon 
production 

This plastics bucket is used to spin 
rayon at high speeds —9,000 revolu- 
tions per minute. It must be perfectly 
balanced, stable, and resistant to acid 
solutions. It is—thanks to General 
Electric’s careful selection of the right 
plastics material for the job—plus a 
skillful laminating and molding oper- 


ation, And these plastics buckets last 


much longer than those made from 
other materials. 

Plastics design, engineering, and 
molding facilities are all available to 
you at General Electric, one of the 
world’s largest producers of finished 
plastics products. 

Write us for more information, o: 
contact your nearest G-E sales office 
We'll be glad to send you, free, the 
informative booklet, " Design Data on 
Plastics." Address: Plastics Division 
Chemical Department,GeneralElectric 
Co., 1 Plastics Ave., Pittsfield, Mass 


G-E COMPLETE SERVICE— 
AT NO. ! PLASTICS AVENUE 


high 
G-E 
cans as 


tcs part 


wm 


we 


GENERAL £2 ELECTRIC 


General Electric plastics factories are located in Meriden, Conn., Coshocton, Ohio, Decatur, Ill., Taunton and Pittsfield, Mass, 


Marcu, 1949 





Mayari R 
... fabricated 
like carbon steel 


Because of the higher properties of Mayari R low- 
dlloy, high-tensile steel, some designers assume it is 
much harder to work with than carbon steel. Not so. 

Experience of many Mayari R users shows that the 
same equipment and same methods used for forming, 
punching, shearing and welding ordinary carbon 
steel usually work well with Mayari R. The only differ- 
ence is that slight adjustments or allowances may be 
needed to offset Mayari R's higher properties. 

This means that users can take advantage of 
Mayari R's higher yield-point, greater tensile-strength, 
and superior corrosion-resistance in their products 
without the burden of excessive fabricating costs. 

Mayari R is now used in products ranging from 
electric flatirons and domestic washing machines to 
Cold-forming channel sections from Moyari R 
truck trailers and highway bridges. For more infor- 


mation on this versatile steel, its advantages and 


applications, write for a copy of Catalog 209. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products ore sold by 


Bethlehem Pacific Coast Steel Corporation 


Export Distributor: Beth em Ste« xoort C 


orporation 


a 5 a 8 


Welding Mayari R with ordinary electric-arc equipment 


Mayari R nels 20pkm%..stingn..lnga lating 
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HOW TO BETTER 
CONTROL AN 
AUTOMATIC LATHE 


, * 


And the Brake to give it is a WARNER ELECTRIC 
INDUSTRIAL CLUTCH-BRAKE 


ERE WARNER ICB UNITS 


installed on drive shaft of 
Sundstrand Model 16 Automatic. Sundstrand says these 
units are "compact, easy to install" . and most im- 
portant “need no adjustment.” ICB Units are available 
in wide range of sizes to meet requirements. Can also 
be fitted to standard NEMA motor shafts. 


NULLUM 
BUE 


F N 


The other of the two parts for 
either Clutch or Brake units. Consists of electro-magnet 
faced with long-wearing, high friction material. Power, 
applied through coils imbedded below (see cut), uses 
both friction plus magnetic attraction for fast, super- 
powerful clutch or brake action. 
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NOSTRAND M HINE TOOL CO. USES 3 Warner 
Electric Industrial "ICB" units on their Model 16 Awto- 
matic — Two on main spindle drive and one on rapid 
traverse. Here's what they say about them Easy to 
Control.” Main drive motor is standard 75 hp. and 
constantly running. Warner ICB* units give positive 
instant control for starting and stopping of spindle. 
That means short cycle time 
equipment 


no special electrical 
no sudden power surges on factory lines. 


| 


^ One of only two parts for either 
Clutch or Brake units. Consists of magnetic segments 
welded to steel backplate (see cut). Especially designed 
for high heat dissipation. Heat has no effect on unit 
efficiency because segment expansion is always linear . 
thus keeping full magnet contact at all times. 


è Warner ICB Units* are low-cost key to more 
automatic, safer operation of wide variety of 
motors and machinery . . . give you infinite control 
of degree of clutch or brake action. For details 
or engineering assistance write: INDUSTRIAL 
DIVISION, WARNER FLECTRIC BRAKE MFG. 
CO., Beloit, Wis. 


WARNER 


*ICB Unit — The trade designation for 
the Warner Electric INDUSTRIAL CLUTCH 
OR BRAKE UNIT. 
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MEET THE LE XI 


* Vital Part in Mechanical Assemblies 


Top job in any mechanism is that which requires a spring 
to make it go—to keep it running. 


That's why Wallace Barnes constantly improves 

for your benefit—in its own steel mill where 

research expands the usefulness and endurance properties 
of metal—in all its specialty production 

departments where new methods of coiling and 

forming springs are developed and perfected. 


Your springs may be a simple production job—or a complex 
design problem. Wallace Barnes does both, capably. 


Let's meet your ''V.P."' soon. 


SMALL STAMPINGS * WIRE FORMS * HAIRSPRINGS * COLD ROLLED SPRING STEEL 
WALLACE BARNES COMPANY 
BRISTOL, CONN 


DIVISION OF THE ASSOCIATED SPRING CORP 
AND !N CANADA, THE WALLACE BARNES CO., LTD., HAMILTON, ONTARIO 
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Westinghouse 
Instrument 


HERE’S on-the-job Proof of Performance! 


Universal Tube Test Station— model 
733AS—designed and manufactured 
by the Radio Corporation of America. 


Wh p re A C C u ra C y, . . . unfailing performance and co-ordinated space-saving 


design . . . these, too, were instrument “musts” for the 
receiving tube test station manufactured by RCA. 


. ` e age 
Simplicity, Readability Westinghouse Instruments easily met these require- 
ments. The result. . . an exact, diverse and rapid control 
mean S0 much over the quality of all modern types of receiving tubes. 
What Are YOUR Electrical Measuring Problems? 
; they choose — Would they include . . . reliable performance? . . . styling? 
... Size?.. . readability? . . . or different types of service? 
... portable? ... switchboard? ... panel?... recording? 
The completeness of the Westinghouse line of elec- 
trical measuring instruments will answer your special 
or ordinary problems. Every Westinghouse Instrument 


is backed by more than 60 years of skill and experience 
in every field of industry. J-40366 


Westinghouse Instruments Also Provide You With... 


« Dials that stay white under e Springs that remain con- 
all conditions stant for life 


Magnets that stay perma- e Quick delivery of more 
à — nent different ratings and types 
Westinghouse Instrument Specialists are available in the field " — - YP 

for consultation on your instrument problems. Call your Pivots with high shock capac- 

nearest Westinghouse office, or write Westinghouse Electric í fricti i 

Corporation, P. O. Box 868, Pittsburgh 30, Pa. ity and low friction service 
Send for Booklet B-2209-A, Communication Instrument 
Booklet B-3283, or Switchboard Instrument Booklet B-3363. 


* Complete nationwide 


Ws V Vesti ghouse Electrical Measuring Instruments for ANY Job 


PLANTS IN 25 CITIES... OFFICES EVERYWHERE 
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Lighting Fixture Makers 
are Taking a Shine" to 
AMERICAN PHILLIPS SCREWS 


MANN 


i 


Ws 


Na 


...that Lighten the Cost Picture = Brighten Sales! 


|IN PRODUCTION EE You'll get new light on assembly speeds when fumble-proof, 
slip-proof, damage-proof American Phillips Screws are on your job! These 
automatically straight-driving screws are a big answer to the demand, “We must 
have more production.” And an equally big answer to “We must have lower costs” 
—because this modern method of fastening offers TIME-SAVINGS UP TO 50%! 


}IN PROMOTION American Phillips Screws are the quality, high style fasten- 
ing ...in keeping with the rest of your product's sales-slanted design. The 
decorative unburred heads are eye-catchers(not clothes-catchers ). They promise 
and deliver solid serviceability from here on in. Whether you make lamps or 
laundry equipment, boats or bicycles, your product can profit by your writing: 


AMERICAN SCREW COMPANY, PROVIDENCE 1, RHODE ISLAND 
Chicago 11: 589 E. Illinois $t. Detroit 2: 502 Stephenson Building 


AMERICAN Ti TT 
PHILLIPS zones? 


Monel, Everdur (sili- 
con bronze) 
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Transit parts like these have to be right 
on the button . . . and. stay there, Even 
little changes in dimension throw you 
way off on a survey. Thats why these 
parts are Aleoa Aluminum Die Castings. 
Cast to close tolerances, they change little 
in dimension and shape at elevated tem- 


peratures and under sustained load. 


If permanence and stability can improve 


your product, lean on Alcoa’s 34 years of 
die casting experience. You'll get all the 
design help you need. Start by getting 
your free copy of the engineer’s handbook. 
“Designing for Aleoa Die Castings”. Call 
your nearby Aleoa Sales Office or write 
ALUMINUM COMPANY OF America, 611 


Gulf Bldg., Pittsburgh 19, Pennsylvania. 





Fabricating a Lukens Clad 
Steel vessel according to 
the revised ASME Code 
requirements. 


As announced recently in Mechanical Engineering, Case 896 of the ASME 
Code has been further revised. Rulings cover welding procedure and operator 
qualification requirements, with the result that, in many cases. the fabrication 
of clad steel equipment is facilitated and speeded up. 

All-alloy welds can be used throughout the entire section of a clad steel 
shell where the small diameter, for example, makes this necessary. Materials 
meeting Specification 83-263. Grade A (Type 410) can be used without stress 
relief if the carbon content of the cladding is less than 0.08. Temperature 
limitations for certain types of clad metals have been modified. 

Case 1078. covering the use of linings which are applicable to certain fit- 
tings manways. nozzles and the like -is also now available for the first time. 


For general information on Lukens Nickel-Clad. Stainless- 


3 
Clad. Inconel-Clad and Monel-Clad Steels. write for Bulletins Cee 


255 and 338. Lukens Steel Company, 405 Lukens Building. 


Coatesville. Pennsylvania. 


LUKENS 


Nickel-Clad Stainless-Clad 
Inconel-Clad Monel-Clad 


STEELS 
x 


SOLID METAL ADVANTAGES WITH CLAD STEEL ECONOMY 


* + SPEED SCRAP TO THE MILLS TO MAKE MORE STEEL « « 
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PROVES ANOTHER ADVANTAGE OF 


SPEED NUTS* 
TO GRAND HOME APPLIANCE CO. 


A tew months ago, Grand Home Appliance Co., 
Cleveland, Ohio, shipped a carload of their new 
Grand Gas Ranges to an Omaha distributor. 

The ranges were attached to their crates with 
conventional nuts, bolts and washers. For test pur- 
poses, however, six of the units were secured to their 
crates with Tinnerman’s new Crating SPEED NUTS. 

As it turned out, the distributor found most of the 
units had been damaged in transit and he had the 
entire shipment returned to Cleveland. When Grand 
inspected the carload, they found that all but six 
of the ranges had vibrated loose from their crates 
and were extensively damaged. These six, still in 
perfect condition, were the units that had been 
tightly secured with Crating SPEED NUTS! 

it’s easy to see why Grand Home Appliance Co. 
is now using more and more SPEED NUTS. What 


Revolutionary, self-locking SPEED 
NUT C6888. Ends shipping damage 
caused by vibration... cuts material 
costs... Saves time, work and money. 


about your fastening problems? ro Tinnerman 
can help you solve them. Send for details on our 
Fastening Analysis Service . . . now. Tinnerman 
Products, Inc., 2040 Fulton Road, Cleveland, Ohio. 
Sales offices in principal cities. 

In Canada: Dominion Fasteners Limited 


In England: Simmonds Aerocessories, Ltd 
In France. Aerocessoires Simmonds, $ 


, Hamilton 
. Treforest 
A., Paris 


PRE-LOCKED POSITION DOUBLE-LOCKED POSITION 


Arched Prongs Compensating Thread Lock 


Arched Bose Self-Energizing 


Spring Lock 


The lower sectionof a Grand 
range, shown at left, is being 
secured to the crate base 
with four Crating SPEED 
NUTS. This operation re 
quires only one quick appli- 
cation of power tool to part. 


TINNERMA 


FASTEST 


1949 


« Sport Nutt 


THING IN FASTENINGS 





large volume 
print production 


Never before has a single Whiteprinter been able to offer you all the 


advantages found in this new Volumatic Model 93. It is the last word 


in large volume production of high quality direct positive BW prints. 


Advance models of this machine have already proved that it can reduce 


reproduction costs . . . by faster production, less wastage, lower main- 


tenance, simpler operation. 


it has countless uses. The Volumatic, like 
other Bruning Whiteprinters, produces 
sharp, highly legible copies of engineering 
drawings and documents in fact any 
thing that is printed, drawn, written, or 
typed on a translucent medium. Its uses in 
crease daily as more and more business and 
industries turn to Bruning Whiteprinters 
to eliminate the costly practice of transcrib 


ing documents, forms and records of 
all kinds 


lt is extremely versatile. The Volumatic 
Model 94 takes cut sheets or roll stock with 
equal facility. It produces sharp BW prints 
from post card size up to 42-inches wide 
and unlimited length. You can have light, 
medium or card weight prints prints 
on tinted stocks prints on film or cloth 


prints with colored lines 


Any one can operate it. The operation of 
the BW Model 93 has been simplified to 
the point where a girl can learn to operate 


it in less than an hour 


Faster operation. Ihe new Volumatic pro 


duces BW prints up to 105 square feet a 


minute af normal operating speeds. The 
prints are delivered dry and ready for in 
stant use, neatly stacked at the front or rear 


of the machine as desired 


Completely odorless. The developing so 
lutions used to produce sharp clear Brun 
ing Whiteprints are harmless and odorless 
The machine does not require outside 
ventilation or exhaust ducts. It can be in 


stalled anywhere without offense 


It is mobile. There are no pipe or plumbing 
connections to tie this machine to one spo 
It is built on casters so that it can be moved 


easily to efficient locations 


Uniform quality control. BW Model 9 

automatically and instantaneously coor 

dinates developing and printing speeds 
Changes in printing speed never result in 
over-or-under developed prints. A further 
safeguard to quality is Bruning’s built-in 
constant voltage transformer which assures 
uniform operation of the machine although 
line voltages may vary from 190 to 250 


volts AC 


Sead today for full information. 


Let us send you a complete file of litera 
ture describing the new BW Model 94 
and the BW mediums you can use witht 
See for yourself the extreme versatility 
economy and speed of this machine. There 
is no obligation 


HITEPRINTER OP 


VOLUMATIC MODEL 


Other Bruning products you should know about— Cha rles Bruning Compa ny, Inc. 


Drafting Machines + Sensitiz he 
Papers * Erosing Machines + Draftir 


Rules + Surveying Instruments * ond many other products 


New York Chicago 


de 4736-42 West Montrose Avenue, Chicago 41, Ill. 


Los Angeles and 11 other cities 
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RACTIONAL Horsepower Gearing of G.S. quality and 
$ uniformity requires highly skilled technique from design 
to finished product. Over thirty years of specialization . . of 
progress . . of constant developing and perfecting of men, 
methods, materials and machines . . are largely responsible 
for the superior excellence of the gears we make today. It’s 
this strict adherence to doing ONE THING . . and doing it 
consistently better . . that has raised G.S. to the enviable po- 
sition of "World's Largest Exclusive Manufacturers of Frac- 
tional Horsepower Gearing". Many of America's leading 
users buy millions of G.S. Small Gears annually. May we look 
forward to having the pleasure of serving you, too? 


rin r our 4 page catolog bulletin illustroting and describing many 
2 | | f [ n different types ond applications of G.S. Small Gearing. It may 
1 J offer valuable suggestions and ideas you con use. Write today. 


BAIR Specialties 


Spurs -+ Spirals - Helicals - Bevels - Internals + Worm Gearing -+ Racks -+ Thread Grinding 
p esmou ar 2635 WEST MEDILL AVENUE - CHICAGO 47, ILLINOIS 


WORLD'S LARGEST EXCLUSIVE MANUFACTURERS OF FRACTIONAL HORSEPOWER GEARS 
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YOU SAVE up to 


YOU DON’T PAY FOR 
SCRAP LOSS OR 
“REJECTS” WHEN 


Reynolds 


MAKES ALUMINUM 
PARTS TO YOUR 
SPECIFICATIONS 


——— 


NO SORTING OR SCRAP HANDLING 


ET SHIPPING OR SUPPLY PROBLEMS 


NO LABOR OR MACHINERY PROBLEMS 


Scrap and rejects require handling and ship- 
ping that sacrifice profits. When you use 
Reynolds production facilities, this scrap and 
reject metal goes back into remelt at the 
source...you never bother with it, you pay 
no handling charge. 


Here is a complete aluminum service from 
mine to finished products. You specify quantity 
and delivery. Reynolds delivers inspected parts 
or complete assemblies. You get all of the 
advantages of mass production without the 
worry of factory space, machine and man- 


k 


PARTS SMALL AS A 

DESSERT MOLD, STAMPINGS 
AS LARGE AS A BOAT HULL! 
YOU SPECIFY QUANTITY 

AND DELIVERY SCHEDULE! 


power requirements. And you can count on a 
fixed cost. That's why Reynolds is delivering 
more and more parts and assemblies to some 
of the nation's largest manufacturers. 


For the complete story of advantages, send for 
booklet explaining this unique service. Return 
the coupon below or call the Reynolds Sales 
Office listed under "Aluminum" in your classi- 
fied telephone directory. Reynolds Metals 
Company, Industrial Parts Division, 
Louisville 1, Ky. 


REYNOLDS METALS COMPANY 
Industrial Ports Division 


2050 South Ninth Street, Louisville 1, Kentucky 
Send the new folder on Aluminum Parts and 


EUO Assemblies. 


Name 
Company____ 


Street Address 


auuminum 


Connan — State. 


REYNOLDS PIONEERING MADE ALUMINUM COMPETITIVE...TAKE ADVANTAGE OF IT! 
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! JReverence...in Plastics 


In molding this holy water fount, we humbly ende 


ivored to 


1 ‘ 
express in it a feeling of simple beauty dignity reverence. This 


embodiment of moods in plastic matcrials is further evidence of our 


molding skill . . . an ability we feel sure can satisfy your most 


exacting demands in injection molding artistry and extrusion craftsmanship 


We apply equally painstaking care and skill to all types of molding 


assignments from the simple to the highly complex and in the desired 


mood, whatever it might be. Let us mold your product in the right mood 


for its most profitable use. We invite your inquiries without obligation 


ark Registere 


NEW ADDRESS ELMER E. MILLS CORPORATION 


— — — — 
INJECTION LDERS and EXTRUDERS of: Tenite, L grith, Plastacele, Fibestos, Lucite, Plexiglas, Nylon, Pol 
, Geon, Plexene, Pol ne. Cerex, Forticel, Q2 ae * 
Thermoplastic Material 


tyrene, 


Soran, and other 


2930 NORTH ASHLAND AVENUE * CHICAGO 13, ILLINOIS 





KLIXONZ-CONTROLS 


Give You Positive Temperature Controls 


Built-in as an inherent part of the product, Klixon Thermo-Snap Controls give you 
accurate, dependable temperature control. Actuated by the scientifically 
calibrated Spencer disc, they open the circuit with a quick clean break; close the circuit to 
a solid make. Small and compact, their operation is unaffected by shock, 

motion or vibration 

Klixon Thermo-Snap Controls are used in such equipment as space heaters, sterilizers, 
electrical appliances, radio and broadcast equipment, unit heaters, etc. Applications 

include — fuel delay switches, ignition cut-offs, purge switches, fan switches and high 
limit controls, temperature controls, tube and rectifier cooling controls. 
Investigate Klixon Thermo-Snap Controls for your products. Bulletin PR 116 

gives complete information. Write for a copy. 


SPENCER THERMOSTAT Division Meorols & Controls Corp. 9OR FOREST ST., ATTLEBORO, MASS., 
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Reliance Spring 
Lock Washers 
automatically 
keep bolts, nuts. 
screws tight under constant 
tension—compensate for wear 
and developed looseness. Al! 
sizes—many types. Write for 
Spring Lock Washer folder 


Eaton Springtites 
— Powerful Reli. 
ance Spring Lock 
Washers of proper 
size and type, permanently pre- 
assembled on bolts or screws— 
speed assembles . . . cut costs. 
Write for Eaton Springtite folder 


READY-MADE SHOULDERS 
to cut your production costs 


No longer is it necessary to tediously machine away pounds 


of metal to produce strong shoulders on shafts or in counterbores. 


With ready-made shoulders—Reliance Snap Rings—you merely 


machine a groove at the proper place on the shaft or in the 


bore and snap the ring in place. 


The powerful spring tension, developed in the cold drawn 
steel from which they are formed, plus controlled heat 


treating, keeps them in place, even under heavy thrust loads. 


See for yourself how much Reliance Snap Rings 
can cut your costs. Send samples or prints of 
your shouldered parts for study and 


recommendations by Reliance engineers. 


‘RELIANCE 


EATON SNAP RINGS 


EATON MANUFACTURING COMPANY RELIANCE DIVISION, MASSILLON, ONIO 


Soles Offices. New York Cleveiond. C 


— — 





Torrington Needle Bearings Specified 


For Lighter Design and Longer Life 


The new Arrow and Scout Motorcycles are designed throughout for 
lightness, power, safety and economy by Indian Motocycle Com- 
pany. To withstand severe shock loads, reduce friction and secure 
compact design, Indian specifies Torrington Needle Bearings—22 
in the Arrow and 24 in the Scout 


More horsepower per pound is delivered by the new Indians 
Power loss is reduced with 8 Needle Bearings in the transmission 
lwo Needle Bearings on the main shaft give unusual stability, as 


suring efficient sealing with the l 


standard oil closures pressed in 
behind them. 


Lightweight design, high capacity, long service life and economical 


In Indian Motorcycles 


Needle Bearings take the jar of rough riding at high rotating 
speeds in the rear wheel hub (above) and the front wheel hub. 
With their full complement of small diameter rollers, Needle Bear- 
ings take less space and provide higher radial capacity than any 
other comparable anti-friction bearing. 


Manufacturing economy is assured by the casy installation of 
Needk Needle 


Bearings mean operating economies too—minimum attention for 


Bearings in simple easily-tabricated housings 


maintenance and lubrication. Past « \ perience indicates these ef- 
ficient bearings will serve the life of the motorcvcles. 





production can be vours with Torrington Needle Bearings. Our en- 
gineers will be glad to help you adapt these compact anti-friction 
Write us today. 
, or South Bend 21, 
Ind. District offices and Distributors in principal cities. 


units to the requirements of your equipment 
Tue Torrincton Coxrpany, Torrington, Conn 


TORRINGTON /^7///£ 


Spherical Roller - Tapered Roller 


Needle « Straicht Roller - Ball » 
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Needle Rollers 


Propuct ENGINEERING — Marcu, 1949 "€ 








IN ROLLS .. . SHEETS .. . ALL THICKNESSES. Now, extruded sheeting 
in quantity . in three standard widths, slit-to-width reels and o wide 
selection of stondord size sheets . . . supplied with or without speciol 
surface polishing. Produced in all thicknesses from .003" up. 


TRANSPARENT . . . COLORS. Celonese* extruded sheeting is available 
in crystal transparent and in transparent, translucent and opaque colors. 
Configurations such as mottles, pearls and shells are being developed. 
Its physical characteristics equal or exceed those of the old solvent or 


block type sheets. 

NEW LOW COST. Celanese extruded acetate sheeting sells for less than 
either cellulose acetate or cellulose nitrate sheets made by the old 
solvent or block method. Substantial savings are possible. In addition, 
since sheets can be supplied in a variety of widths and lengths, cutting 


waste is greatly reduced. 


REPLACE CELLULOSE NITRATE. Investigate the possibility of replacing 
nitrate with this economical Celanese extruded acetate sheeting. 
Cellulose acetate is rated non-hazardous by Underwriters’ Laboratories. 
It creates no storage problems and permits lower insurance rates. A 
better product at lower cost is possible in most cases. 


»» EXTRUDED ACETATE SHEETING... IN VOLUME.. 





PREMIUMS 


KICKPLATES 


M 


PACKAGING 


LAMPSHADES 


| S 


M 
| AUTOMOTIVE 


X 
BOOKBINDING 
X 
PLAYING CARDS 


` 


OPTICAL GOODS 


L 


ELECTRICAL. PARTS 


As originators and producers of plastic sheets, since 1872, Celanese recommends 
this new sheeting as a low cost, non-hazardous, high quality material— suitable for 
a wide variety of applications. For complete information getin touch with your Celanese 
representative at your nearest district office. Celanese Corporation of Americo, 
Plastics Division, Dept. D-6, 180 Madison Avenue, New York 16, N. Y. 


*Reg. U.S. Pot. Off. 
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WHEN YOU NEED SET SCREWS, 


SPECIFY UNBRAKO SELF LOCKERS 
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Pat'd. and 
Pats. Pend. 


"UNBRAKO" 
KNURLED 
CUP POINT 


| 


\ 





\ 


"UNBRAKO" 
KNURLED 
THREAD 


f 


f 


bh \ 
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.. . they won't shake loose! 


Set screws must "stay put". To make sure they do—Lock them! Yes, 
no matter what your set screw application may be—there's an 
“UNBRAKO” Self-Locking Set Screw to lock your requirements 
because all patented “UNBRAKO” Set Screws are made SELF-LOCK- 
ING through KNURLING. 


j 


4 


LA 


— 
- 
— 
—— 


— 


(A) The Patented Knurled Cup Point of this popular “UNBRAKO” 
Socket Set Screw makes it a Self-Locker, because the edges of the 


counter-clockwise knurls positively prevent creep, regardless of the 


most chattering vibration. "UNBRAKO"' 


SQUARE HEAD 
(B) The patented Knurled Thread of this "UNBRAKO" Socket Set Screw — 
is swaged—making it a most excellent Self-Locker for applications 


requiring cone, oval, flat or other points except cup, and for use with 
hardened shafts. 





(C) The patented internal or external knurling on the Cup Point of this 
“UNBRAKO” Square Head Set Screw also makes it a Self-Locker—for 
all applications where cup point set screws can be used. 


Write us for the name and address of your nearest "UNBRAKO" 
Industrial Distributor and for your copy of the "UNBRAKO"' Catalog. 


OVER 46 YEARS IN BUSINESS 


STANDARD PRESSED STEEL CO. 


JENKINTOWN, PENNSYLVANIA, BOX 545 B 
BRANCHES: CHICAGO DETROIT ST. LOUIS SAN FRANCISCO I 
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New designs in radio, television and electrical 
appliances call for resistance to higher tempera- 
tures. .. . And here's just the wire to make connec- 
tions wherever higher ambient temperatures must 
be met. 

It is Intelin IN-108 — product of the Selenium- 
Intelin Division of Federal Telephone and Radio 
Corporation. Its insulation, developed by Federal, 
is based on VINYLITE Brand Plastics. 

This construction has received Underwriters’ 
Laboratories approval for operation at 90" C. 

Economical VINYLITE Brand Plastic insulation 





BRAND 


PLASTICS 
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inylite 


materials are bringing many other equally spec- 
tacular advantages to wire and cable users. They 
provide thinner walls, saving space and, of course, 
weight. All types are highly resistant to abrasion, 
to most chemicals, to grease, oil, alkalis, moisture 
and sunlight. 

Even at low temperatures, VINYLITE Plastics are 
inherently flexible. Either non-flammable or slow- 
burning types are available. Write Department 
ES-10 for full information. Ask for the informa- 
tive booklet entitled: ““VINYLITE Plastic Wire and 
Cable Compounds.” 
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BAKELITE CORPORATION, Unit of Union Carbide and Carbon Corporation [ig 30 East 42nd Street, New York 17, N. Y. 
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one-piece 
"x — 


another 
ES TT product 
designed for 
ZINC DIE CASTING 


This one-piece housing for the Cory electric knife 
sharpener—a highly popular new home appliance 
—is a masterpiece of the die casting art. It em- 
bodies just about all of the qualities that can be 
obtained in a zinc die casting. 


In addition to the pertinent details given on 
the tag above, your attention is called to the 
following features of this zinc die casting: 

1. Recesses, channels, projections and bosses 
have been integrally cast to facilitate accu- 
rate, rapid assembly of component parts: 

2. Decorative beading and lettering are cast on 
the exterior of the housing for improved 

] appearance at low cost; SEND FOR THIS BOOKLET i a 

. A sturdy, yet light-weight construction is 

achieved through thin wall sections with —— 
properly located strengthening elements; 


j A new booklet—just off the 
4. The smooth as-cast surfaces of the casting press—has 64 pages of photo- 


> ; " . : i graphs depicting zinc die 
require little preparation prior to the appli dune in da Subir el 
cation of a gleaming baked white enamel. a wide variety of products in 
This knife sharpener is just one of many suc- many fields. Send for your 


: copy today! 
cessful applications for zinc die castings in the 


field of household appliances. Typical applica- M. 

a 2 . mo Q 
tions in other major industries will be covered in en "NS 
future advertisements in these pages. : ⸗ 


S> FOR DIE CASTING ALLOYS 


THE NEW JERSEY ZINC COMPANY, 160 Front St., New York 7, N. Y. 


The Research was done, the Alloys were developed, and most Die Castings are based on 


HORSE HEAD SPECIAL (umom aiy) ZINC 
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and increase profits! 


Ample supplies of stainless steel 
and aluminum may be obtained 
for immediate use. G. P. & F. en- 
gineers will assist your engineers 
in the practical use of these metals 
for your products. 


FOR YOUR 
PRODUCTS 


As you know, carbon steel is in 
short supply, however, G. P. & F. 
will work with you in a combined 
effort to obtain the necessary raw 
material. 


GPP 
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GEUDER, PAESCHKE & FREY 
FACILITIES ELIMINATE THE NEED FOR 
YOU TO ADD COSTLY EQUIPMENT 


Simplify your production problems... reduce 
worries ...add to profits...use the overall 
processing facilities of G. P. & F.’s “packaged 
service.” 


Before expanding your own production lines 
to make engine oil pans, fuel tanks, automotive 
and agricultural equipment parts, stainless steel 
stampings, machine safety guards, fabricated 
gear housings and other similar products, in- 
vestigate Geuder, Paeschke & Frey’s capacity 
for this work. 


You can obtain complete units—made to 
your specifications—finished and ready for 
assembly! G. P. & F. are able to produce items 
ranging from enameled washing machine tubs 
to stainless steel fruit juicers. 


G.P.E) 
GEUDER, PAESCHKE & FREY 


OFFERS THIS SPECIALIZED 
EQUIPMENT FOR YOUR USE 


€ Presses to 300-ton capacities. 


€ Arch, gap frame, horning and inclinable 
presses from 10 to 200-ton capacities. 


€ Resistance, atomic hydrogen, heliarc and 
electronic induction welding and brazing. 


€ Hot dipped tinning, galvanizing and lead 
coating facilities. 


€ Synthetic enamel and paint finishing. 


€ A modern enameling plant with two con- 
tinuous furnaces for vitreous enameling. 


è Other facilities include a complete machine 
shop and tool and die department. 


You may put these Geuder, Paeschke & Frey Co. 
production facilities to profitable use by having 
your planning and design engineers discuss 
metal manufacturing problems with the Con- 
tract Division. Write Dept. PE. 














UNIT COST GOES DOWN! 


At first this bearing race job was classed as 
“impossible” —slow production, excessive rejects 
and a high unit cost. But now that Carpenter 
Stainless No. 8 (Type 303) is on the job, each 
unit costs only five cents, tool life bas doubled and 
rejects bave dropped by 40%. 








$456.00 EACH YEAR ON TOOL REGRINDING! 


The cost of each Stainless part is bound to 
come down when you make a saving like that. 
Tool life jumped from a few hours to over 15 days, 
plus the fact that less down time on machines 
gave the company production time for over 23,000 
extra valve needles per year. Small wonder that 
the company is pleased with Carpenter Stainless 
No. 8 (Type 303). 


REJECTS REDUCED 50%! 





Rejects of precision instrument parts were cut in half 
when this firm started using Carpenter Free-Machining 
Stainless No. 5 & No. 8. With a large investment in 
labor and materials, the company had good reason for 
specifying Carpenter on every Stainless bar stock order. 


WHEN YOU WANT Zu DELIVERY CALL YOUR (Carpenter WAREHOUSE - 


- 


BOSTON CINCINNATI HARTFORD PHILADELPHIA 
BRIDGEPORT, CONN. CLEVELAND INDIANAPOLIS PROVIDENCE 
BUFFALO DAYTON LOS ANGELES $T. LOUIS 
CHICAGO DETROIT NEW YORK WORCESTER, MASS. 





SEE YOUR CLASSIFIED TELEPHONE DIRECTORY 
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that you can 
reduce unit costs 


by using ( arpenter 
Free-Machining Stainless 


To get results like these time after time, the Stainless 
that feeds into your machines has to be aniform from bar 
to bar. It has to work the same in your machines month 
after month. And that is just why you need Carpenter 
Free-Machining Stainless on your jobs! 


If you want positive proof that you can reduce your unit 
costs with consistently uniform Carpenter Free-Machining 
Stainless bar stock—do this. Place your next production 
order with the nearest Carpenter warehouse listed below. 
Send your order to Carpenter and find out for yourself that— 


YOU CAN TURN IT OUT AT LESS COST 


WITH Carpenter FREE-MACHINING STAINLESS 
PRODUCTION UP 25%! "Big Help to Getting More Parts 
The Plant Manager told us that he has From Every Pound of Stainless” ... 


tried many Stainless Steels, and is con- 


vinced that Carpenter Stainless No. 5 That is what customers say about the Carpenter "NOTEBOOK 
provides the best finishes and machines on Machining Stainless Steels” with its 96 
25% faster than competitive materials pages of useful information on Turning, Drill- 

ing, Tapping, Threading, etc. For your copy, 

just drop us a note on your company letterhead. 

Extra copies of the NOTEBOOK, for the men 

in your plant, are available at 50¢ each. 


corrosion 
wr ler, 


é * 


THE CARPENTER STEEL COMPANY, 117 West Bern Street, Reading, Pa. 


Export Department: 233 Broadway, 
en ] NewYork 7, N. Y."CARSTEELCO" 
qi p FREE- MACHINING | 


STAINLESS STEELS 
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1/10th H. P., A.C., TYPE CU 
4-POLE SHADED POLE 
1550 R.P.M. 


Heavy duty Fin-Line die cast case, open 
ventilated. Precision wound, humidity 
and oil resistant coils. Die cast rotor. 
Super capacity oil reservoirs. Circulat- 
ing lubrication. Available with rubber 
mounted base, or 4 mounting studs. 


220 C. F.M., A.C. 


3901 BLOWER 
WITH DOUBLE OUTLETS 


Accurately balanced 4%” wheels. 


1/12th H. P., A.C., TYPE CL 
4-POLE SHADED POLE 
1550 R.P.M. 


ged drawn steel case, open ventilated. 
Accurate count varnished coils. Preci- 
sion cast rotor. Large oil reservoirs and 
individually fitted, self-aligning bearings. 
Available with resiliently mounted base 
or 4 mounting studs. 


150 C. F. M., A.C. 


3866 BLOWER 
WITH SINGLE OUTLET 


1/20th H. P., A.C., TYPE BW 
6-POLE SHADED POLE 
1000 R.P.M. 


Sturdy drawn steel case, open ventilated. 
Positive count machine wound coils, 
heavily varnished. Precision flush- surface 
rotor. Match-fitted bearings and large 
oil reservoirs. 3 mounting studs or 
resiliently mounted base. 


100 C. F.M., A.C. 


3802 BLOWER 
WITH SINGLE OUTLET 


Powered by a smooth running resiliently 
mounted long-life 4-pole Micromotor. 
Carefully balanced 5%” wheel. Extra 
strong heavy gauge steel construction. 
Mounting flange for outlet available. 
Inlet screen can be furnished. 


Powered by a quiet 4-pole Micromotor. 
Heavy gauge steel construction. Micro- 
motor resiliently mounted to blowers. 
Inlet screens and strong outlet mount- 
ing flanges can be supplied. 


Compact Micromotor-in-wheel construc- 

tion. Balanced 5 4" vibration-free wheel. Small 
Cool running 4-pole Micromotor accur 
mounted on resilient rubber for smooth const 
quiet operation. Outlet mounting flange 

and inlet screen available. 


Tanond COMPANY, INC., = 











1/30th H.P., A.C., TYPE BT 


2-POLE SHADED POLE 
3000 R.P.M. 


Totally enclosed die cast case. Air- 
Stream enclosed fan cooling. Varnish 
dipped long-life coils. Pressure cast 
precision rotor. Match-fitted bearings 
and high capacity lubrication. Resil- 
iently mounted base, or 2 mounting studs. 


100 C.F. M., A.C. 


BL-13 BLOWER 
WITH SINGLE OUTLET 


Small compact high output design. 3% 
accurately balanced wheel. Strong steel 
construction. High speed 2-pole rubber- 
mounted Micromotor with long-life 
lubrication. Mounting flange for outlet, 
and screen for inlet are available. 


40th H.P., A.C, TYPE BL 


2-POLE SHADED POLE 
3000 R.P.M. 


Heavy gauge drawn steel case, open ven- 
tilated. Pressure cast, precision skewed 
rotor. Long-life, humidity and oil re- 
sistant windings. Extra capacity felt 
packed oil reservoirs. Individually fitted 
self-aligning bearings. 


1/10th* H.P., D.C, TYPE J 
SERIES OR SHUNT WOUND 
6 TO 24 VOLTS 


Strong steel case. Individually fitted, 
self-aligning bearings. Pre-seated noise- 
free brushes. Large internal felt packed 
oil reservoirs. Especially suited to heavy 
duty automotive applications. 

* Higher ratings for intermittent use. 


DON’T OVERLOOK 


the recently announced 


SINGLE BEARING 
MonoMoror 


Here’s a new single bearing Redmond 
power unit, in sizes up to 9 watts output. 
It's ideal for many applications in refriger- 
ation, air-conditioning, heating and ven- 
tilating. Oil reservoir is extra large, isolated 
from heat and permanently sealed. Special 
inorganic packing provides dependable oil 
release and lubricating action. For hub or 
hubless fans. Variety of brackets available. 





Made of stand- 
ard roller chain 
round parts 
with double 
pitch side 
plates. 


Weigh less 
than chains 
of compar- 
able strength. 


Can be used 
with cast tooth 
sprockets on 
many applica- 
tions. 
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for lower costs, 


More and more, cost-conscious designers are see- 
ing the advantages of double pitch roller chain. For 
drive or conveyor service, where speeds range from 
slow to medium .. . loads light to moderate, double 
pitch chain offers you these important design ad- 
vantages: 


1. CUTS COST. Double pitch roller chain is lower 
in cost. In many applications, it can be used with 
cast instead of cut-tooth sprockets for even greater 
cost reductions. 


2. SAVES WEIGHT. For a given strength, double 
pitch chain is lighter than other type chains. 


3. LONG-LIFE EFFICIENCY. Double pitch chain 
uses standard long-lasting roller chain round parts 
with side plates of the same material as standard 
roller chains but double in pitch. 


4. UNIFORM WEAR. Correctly applied, parallel 
strands of double pitch roller chains will wear 
evenly . . . an important advantage for conveying 
work. 


5. SAVES SPACE. Double pitch roller chain takes 
up less space . . . permits more compact design. 


6. VERSATILITY. Double pitch roller chain op- 
erates efficiently on long or short centers. 


7.OVERSIZE ROLLERS. For efficient, smooth con- 
veyor service, double pitch chain can be furnished 
with oversize rollers. 


lighter weight 


Here's a chain that is built to the same exacting standards 
as standard roller chain . . . that gives you the same basic 
roller chain features . . . positive power transmission . . . 
shock-absorbing abilities . . . the ability to drive multiple 
shafts from a single power source . . . plus its own cost- 
cutting, weight-reducing advantages. 

For all the facts, write Baldwin-Duckworth Division of 
Chain Belt Company, 321 Plainfield Street, Springfield 2, 
Massachusetts. 


DWIN-REX 
‘ROLLER CHAINS 


A complete line from 'A-inch to 24-inch pitch 
Boldwin-Duckworth Division of Chain Belt Company 


Have a full line of standard attachment 
links and can be furnished with oversize 
rollers for efficient, smooth conveyor 
service. 
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WILCO SILVER OVERLAY on 
BERYLLIUM COPPER is one of the 
newer WILCO materials designed 
and produced to reduce fabrica- 


tion problems on contact. spring 
assemblies. 


PREFERRED becouse... 1. It 
is comprised of a silver contact sur- 
face permanently bonded to Beryl- 
lium Copper, which can be heat- 
treated in the normal manner to 
bring about its excellent spring 
properties. 

2. It increases the permissible ther- 
mal and electrical limits. 


3. Available with one or both faces 


Composite Strip Material 
for Contact Springs... 






temrers, or finish heat-treated to 
maximum spring properties. Also 
available as fabricated parts made 
to your most exacting requirements 
and specifications. 


The WILCO Sales and Engineering 
Departments are prepared to rec- 
ommend the proper application of 
this and other WILCO products to 
manufacturing customers’ individual 
needs. WRITE FOR A WILCO ENGI- 
NEERING DATA BULLETIN which 
gives more complete technical in- 
formation. 


THE H. A. WILSON COMPANY 


105 CHESTNUT STREET, NEWARK 5, NEW JERSEY 


. . a Branch Offices 
silver clad, in standard thicknesses Chicago, Detroit, Los Angeles, Providence 
and widths, soft or cold-rolled *Reg. Trade Mark, The International Nicke! Co., Ine 
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Three Poor Reasons 


THREE REASONS were advanced by the chief 
engineer of a machinery company in attempting 
to justify their own design and manufacture of 
motors, controls, hydraulic units and similar 
specialties used in the machines they made and 
sold. He claimed that parts of equal quality 
could not be purchased; that the company 
wanted to be independent of outside sources of 
supply, which might be cut off by strike, fire or 
flood; and finally that the company wanted to 
make certain they would get the parts replace- 
ment business 

There was a time when it was almost the 
universal custom for machinery manufacturers 
to make insofar as possible, every part of their 
machines to a special design. Even nuts and 
bolts were special. Then a few 
ultimate profit in standardization. The imme- 
diate objective was interchangeability. The great 
by-products of the standardization program 
are vastly superior quality and prices that are 
almost unbelievably low 


men saw the 


Any engineer who thinks that he can econom- 
ically design a purchasable specialty used in 
limited quantities and solely in the machines of 
his own design is fooling himself. Even though 
he succeeds in producing a superior model, he 
will find it impossible to keep his design superior 
to that which he can purchase from the specialty 
manufacturer. The cost of continuing research 
to keep a model up-to-date would be prohibi- 
tive. 

Insofar as multiple sources of supply are 
concerned, it is extremely difficult to pick out a 
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part that cannot be purchased from at least two 
sources. Even owners of patented specialties 
have found it necessary to license other manu- 
facturers in order to be able to do business with 
large companies, particularly automobile manu- 
facturers. 

The third reason for a manufacturer making 
the specialties himself, namely to be sure of 
getting the replacement business, is highly ques- 
tionable. Naturally the selfish desire to have 
a nice big replacement parts business creates 
à strong temptation to assure such a business 
by "short life" design. However, frequent re- 
placements build a bad reputation for the prod- 
uct and competition soon compels highest attain- 
able qualities and longest life 

Whether or not a part should be designed 
"special" or as a purchased unit must be deter- 
mined for each individual part. If a standard 
part can be used, it will in general be found 
more economical to purchase it rather than to 
manufacture it. Only if the company makes a 
business of manufacturing and selling the parts 
can they hope to save money by producing the 
parts themselves 

Pride of craftsmanship, a spirit of individual- 
ism, the desire to be self-sufficient and similar 
human traits may impel a company to make its 
own "specialties". But usually it looks awful 


on the cost sheet 
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FIRST GAS TURBINE ENGINE for cars is shown with its designers, Geoffrey White, Richard Barr, H. Leach. The 160 bhp 
engine is one of the smallest gas turbines ever made. This power unit was exhibited at the British Industry's Fair in May, 1948. 


Gas Turbines for Road Vehicles 


No other claim is made than that it is a bold 


nd enterprising piece of engineering 


yet to be proved. The author's discussion will support either proponents or antagonists 
of gas turbines for automobiles, according to individual interpretation of its doctrines. 


R. H. H. BARR 


Centrax Power Units Led 


Most ROAD VEHICLES 


gine of no greater ou 
60 hp, and the 


require an en- 
put than about 
1 of gas tur 
of such low powers presents a number 
of outstanding difficulties. To mention 
one, speeds of 30.000 to 45.000 rpm 
are necessary. Even the bravest de 
signer cannot think, without at first 
finching, of gearing and bearings run 
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ning reliably for long periods at such 
peeds f initial difficulties can be 
overcome, we enter a new realm of en 
gineering where the benefits are nu- 
and should long 


satisfying 


rous ro Way 
the de and 
hopes which designers of engines have 
held for the last fifty years 

The basic gas turbine cycle with and 
without heat exchanger is illustrated 


towards 


in Fig. 1. The compressor may be of 
axial flow, centrifugal or positive dis- 


placement lobe type. Each type has 

own particular merits. The axial is 
very efficient, the centrifugal is of sim 
ple construction and the positive dis 
l The 


placement 
bustion chamber may in the form of 
er of independent 


an annulus or a num 
ans, may be a separate single 
situated in any convenient 
position and connected to the turbine 
and compressor through ducting. 
Heat exchangers can be of the re- 


is most flexible com 


or ıt 


hamber 
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Fig. 1—Basic gas turbine arrangements: a) No heat exchanger used; b) Including a heat exchanger adds bulk and complexity. 


cuperative or the regenerative types. 
Fig. 2 shows how a turbine engine 
might be fitted in a car. 


Thermodynamic Considerations 


There is little point in attempting to 
overcome the mechanical difficulties 
of a small gas turbine unless the com- 
pleted engine is likely to show favor- 
able competitive characteristics. Large 
gas turbines can — favorably in 
fuel consumption with piston engines, 
but what must be determined is 
whether the effect of scaling down is 
likely to have any greatly detrimental 
influences on the efficiencies of the in- 
dividual components. 

Scaling down is likely to reduce 
component efficiencies for two reasons: 
(1) With a smaller engine it is more 
difficult to work to the same compara- 
tive limits on such dimensions as blade 
tip clearances, gland clearances and on 
blade profiles, (2) size reduction af- 
fects the aerodynamic performance of 
the components because the gas fric- 
tion losses become relatively greater. 
In other words, Reynolds Number 
must be considered. 

The first effect—that of limits and 
finishes—is not likely to be serious. 
Tip leakage loss constitutes only about 
four percent of the power of the tur- 
bine. Similarly for the compressor. Re- 
cent tests show that the surface finish 
of blades has been found to be much 
over-rated. Unpolished blades show 
that there is no detectable reduction 
in efficiency as compared with polished 
blades. 

Consider the second effect, that of 
Reynolds’ Number. Reynolds’ Num- 
ber equals vDp/p. In this equation 
the symbol v is the gas velocity, D 
is a typical dimension, p is the gas 
density and p the gas viscosity. High 
Reynolds’ Numbers are conductive to 
relatively low aerodynamic losses, 
whereas low Reynolds’ Numbers imply 
the opposite. A small turbine for road 
transport would be working with ap- 

proximately the same velocities, den- 
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sities and viscosities as a large aircraft 
turbine under sea level conditions. The 
size factor is the only one influencing 
Reynolds’ Number with any significant 
variation from current aircraft practice. 

Since, for similar engines, power 
output is proportional to the square of 
the linear dimension, it follows that a 
200 hp engine is approximately one- 
third the linear size of a 2,000 hp en- 
gine, hence the Reynolds’ Numbers of 
the small engine are roughly one-third 
of the large one. Would this be fatal ? 

Small centrifugal compressors would 
not be a cause for worry. They have 
been used for years for supercharging, 
frequently operating under 22* 
density conditions, with no serious 
drop in efficiency. 

Less is known about small axial 
compressors. The only one on which 
reliable test results have been so far 
obtained is the RAE axial flow super- 
charger "Anne," constructed at the 
beginning of the war and later de- 
stroyed by enemy action. Based on 
this experience and current technical 
knowledge, it is a reasonably safe as- 
sumption that an axial compressor of 
about eight stages, pressure ratio 
about 3 to 1, and air mass flow about 
2 pe sec can be designed to give 
a peak adiabatic efficiency that is over 
85 percent. 

There is no apparent reason why 
compressors of the Lysholm type 
should suffer from scale effect to any 


Combustion 


, 
“Power 
turbine 


greater extent than the axial or centrif- 
ugal types, but no information is at 
hand. 

The turbine of a 2,000 lb static 
thrust jet engine operating under re- 
duced density conditions at 40,000 ft 
is working at effective Reynolds’ Num- 
bers less than those of our small tur- 
bine under sea level conditions. No re- 
duction in engine performance has 
been traceable to Reynolds’ Number 
effects under these altitude conditions, 
so it seems fair to assume that the small 
turbine will not suffer unduly from this 
cause. 

Combustion chamber tests have been 
carried out on small chambers, and 
combustion efficiencies as high as those 
attained in large combustion chambers 
are easily realized. 

The overall picture then, is that 
while small compressors and turbines 
may suffer some loss of efficiency be- 
cause of scaling down, it is not likely 
to be more than three or four percent 
on each component. This results in a 
reduction of overall engine efficiency 
of 15 to 20 percent as compared with 
a similarly designed large turbine en- 
gine. This is not catastrophic; in fact, 
it is distinctly promising to be satisfied 
that the design problem is not funda- 
mentally impossible. 


Major Mechanical Problems 


To aim for certain temperature rise 
or fall, that is, a certain pressure ratio 








Fig. 2—A possible arrangement for incorporating a turbine engine in a car. The drive 
shaft is about six in. lower than in conventional engines. Approximately to scale. 
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Fig. 3—Performance curves for a 160 bhp gas turbine. a) Thermal efficiency, no heat exchanger. 


in a given number of stages, the 
peripheral velocity of the blading is 
to a large extent automatically fixed. 
Since the small engine requires opera- 
tion at aproximately the same pressure 
ratio as the larger aircraft engines, and 
since the number of stages of blading 
cannot be increased because the engine 
would become too complicated and 
costly, it follows that the peripheral 
velocities must be of the same order. 
However, the linear dimensions of 
the engine are proportional to the 
square root of the power output, there- 
fore, to maintain a fixed peripheral ve- 
locity, the rpm of the rotor must vary 
inversely in the square root of the 
power output. This means a high ro- 
tational speed for low powers. An en- 
gine of 200 bhp must run in the 35.,- 
000 and 40,000 rpm range. 


The question immediately arises as 
to whether the long life required in a 
motor vehicle engine can be obtained 
with such high speed machinery. There 
is one mitigating factor. Whereas an 
aircraft turbine cruises for most of its 
life at 60 to 80 percent — an 
automobile engine employs full power 
for less than one percent of its life. 
Most of the time it cruises from 5 to 
20 percent full power, depending upon 
the task. This means that, for normal 
running, the rpm of the compressor 
turbine varies between about 50 and 80 
percent of its maximum value, and the 
power turbine, being positively coupled 
to the road wheels, varies between 20 
and 60 percent of its maximum rpm. 
If the turbine is designed for a maxi- 
mum rpm of 40,000, all normal run- 
ning is carried out between 10,000 
and 30,000 rpm and only on very rare 
occasions are short bursts of the 40,- 
000 rpm speed encountered. Aircraft 
turbines of approximately three times 
the linear dimensions of the proposed 
automotive engine have run success- 
fully at 16,000 rpm for long periods 
without bearing failure. Since, apart 
from loading, the important factor 
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influencing bearing life is periph- 
eral velocity of the balls, there seems 
to be no reason why, if we reduce the 
bearing diameter to one-third, we can- 
not increase the rpm by three times and 
still retain a reliable bearing. Support- 
ing evidence is the fact that bearings 
for superchargers of reciprocating air- 
craft run successfully at speeds of 30,- 
000 rpm, or so. 

Gearing is likely to be a more dif- 
ficult problem. Even large aircraft tur- 
bine gearboxes show surprising irreg- 
ularity in their reliability. Rigidity of 
mounting, stiffness of the casing and 
provision for adequate lubrication will 
have to be carefully designed. A sim- 
ple single-stage spur gear would seem 
to be a reliable arrangement for the 
main power turbine reduction gear. 
With a maximum pitch line velocity of 
12,000 ft per min, and an rpm of 35,- 
000, the pinion diameter is about 1.3 
in. A wheel diameter of 9 in. reduces 
the speed to about 5,000 rpm and at 
this speed the drive can be taken to 
the back axle in the normal way. 

It may be said that the whole essence 
of the small turbine problem lies in 
the mass production of blades. 

The problem may be tackled in a 
number of ways. The blades may be 
machined, cast, or made from sheet 
metal. The method of fastening the 
blade to the disk will be important. It 
would be almost impossible, for in- 
stance, to design for the normal 
method of fir-tree fixation. The fir- 
trees would be so tiny that no broach 
would be strong enough to stand up to 
the task of broaching the serrations on 
the disk. Bulb roots of circumferential 
fixation or some form of welded con- 
struction are possible solutions. A 
more ambitious scheme is to cast the 
blades integral with the disk by means 
of precision casting process, but this 
will require considerable research. 

Axial compressor blades do not 
present a very difficult problem since 
they are likely to be made in light 
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alloy. They can be readily mass pro- 
duced by forging the blade profile to 
shape. 

Small size does, however, consider- 
ably affect fuel burner design. If sim- 
ple fixed orifice burners are used, then 
very high fuel pressures are needed to 
secure good atomization under idling 
conditions. This in conjunction with 
the low fuel flows necessary for such a 
small engine, leads to an exceedingly 
small orifice, less than 0.010 in diam- 
eter. This is an undesirable feature, 
since small particles of grit can easily 
block the orifice and upset the flow. 
There is need for a high duty fuel 
pump; costly and probably unreliable. 

The solution lies in the use of spill 
control burners. Good idling condi- 
tions ought to be obtained while still 
employing only moderate fuel pres- 
sures. Orifice diameters of 0.010 to 
0.015 in. can be used, and there is no 
need for a high duty fuel pump. 

The problem is greatly influenced 
by the number of burners incorporated 
in the design. Obviously if one large 
combustion chamber fed by a single 
burner is adopted, a bigger orifice can 
be used than if the chamber is sub- 
divided into a number of sections fed 
by the corresponding number of burn- 
ers. Still, from the mechanical design 
= of view, one large single cham- 

r will require extensive ducting and 
quite possibly bad temperature dis- 
tribution may result at turbine entry. 


Minor Mechanical Problems 


Perhaps the most — of these 
is noise. The most likely sources of 
noise are the compressor intake, 
diffuser vanes if a centrifugal compres- 
so: is employed, and reduction gearing. 
Little noise should arise from the ex- 
haust if a fairly low gas velocity is 
obtained as it should be for efficiency 
ccnsideration. Gear noise can be re- 
duced to a minimum by using helical 
gears running within stiff casings. 
Diffuser noise can also be kept at a 
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Fig. 4—Graph showing drag versus miles pe 
car. Air resistance and rolling resistance are 


reasonable level by having a thick 
blower casing and by designing for a 
Mach Number of less than about 0.75 
at the diffuser tips. Intake noise can 
easily be screened, perhaps by an air 
filter. The whole engine can be well 
insulated from the rest of the vehicle if 
necessary, and it is not expected that 
the general intensity of noise need be 
any greater than for a normal recipro- 
ating engine. 

Some form of air filtration is prob 
ably necessary, especially if an axial 
compressor is used. This type of com- 
pressor tends to accumulate dirt on the 
blades, reducing efficiency. Particles of 
grit might have an erosive effect on the 
light alloy blades, possibly causing 
blade failure. If a filter is used, a large 
flow area is required to keep the pres 
sure loss low, for thermal efficiency is 
very sensitive to pressure loss at this 
point. The actual shape of the filter 
could be made to blend in with the 
shape of the hood 

Starting is a problem. Normally for 
gas turbines an electric motor of about 
the same size as for a similarly pow 
ered conventional engine is employed, 
but the difficulty arises if this means 
of starting fails. It is impossible to 
start by running the vehicle down a 
hill if a separate power turbine is used 
It is doubtful whether the rotor can be 
raised to lighting-up speed by hand 
even if step-up gearing is adopted. The 
matter must remain in doubt until a 
tual tests have been carried out on the 
starting characteristics of such engines 


What Does the Gas Turbine Offer? 


It seems from the above that with 


reasonable amount of care and desig 
skill all the major problems confront 
ing one in attempting to design a small 
turbine for road transport can be over 
come. What benefits warrant such a 
radical change in design policy? 


PERFORMANCE— It would not 
to attempt to design an engine of less 
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than about 150 bhp. Such an engine 
with suitable gearing is equally adapt- 
able for either a high-powered car or 
for a heavy truck. Fig. 3 shows a 
thermal efficiency curve for such an 
engine without a heat exchanger, and 
also the corresponding fuel consump- 
tion curve. If the curves are correlated 
with the drag power curve for an aver- 
age car, Fig. 4, the curve of miles per 
gallon versus miles per hour for leve! 
running is obtained in Fig. 5. Op 
timum fuel consumption indicated is 
good for a car of this power. The 
reason for this is that while at full 
power the turbine is slightly less eff 
cient than a reciprocating engine, at 
part load it is more efficient since its 
power characteristics match the vehicle 
drag power characteristics better than 
do those of a reciprocating engine 
Moreover, it should be remembered 
that in estimating the drag figures for 
an average car, we have been some 
what harsh on the turbine driven ca: 
There is no radiator drag on such 
vehicle, and rolling triction drag is 
considerably reduced becav;e of the 
large saving in engine weight. Th 
reciprocating car engine of 160 hp 
weighs about 850 Ib, including radi 
ator and auxiliaries. A turbine engine 
of the same power does not weigh 
more than 250 Ib. This clear saving 
of 600 Ib is on the engine alone, but 
the effect is cumulative since a lighte 
hassis can now be employed. Final 
weight saving may well be over 800 Ib, 
onstituting some 25 percent of th 
weight of the "e car. With a six 

illy desiened chassis the final fuc 
onsumption figure may be 15 mpg o: 
wener 

Weight saving and reduction of 
drag should lead to an acceleration in 
reased by 20 percent, and there is a 
considerable improvement in hill 
climbing performance and top speed 
But there is one property of the turbinc 
which overwhelms even these effects 
and gives this type of engine a great 
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Graph of fuel consumption at various speeds for a 160 
bhp gas turbine engine car. Fuel has specific gravity of 0.8 


advantage over the reciprocating type 

In the separate power turbine there 
is already existing, as part of the en- 
gine design itself, an efficient torque 
conversion mechanism which obviates 
the need for a change-speed gear box 
clutch. Fig. 6 shows that the load can 
be increased to such an extent that the 
power turbine is not revolving at all, 
and under these conditions it is ob- 
served that the torque is about three 
times the value at maximum rpm 
Here, then, is a torque conversion 
mechanism. The efficiency of this 
mechanism can be judged by a glance 
at Fig. 7. Between points A and B, 
spaced equally about the maximum 
efficiency point, there is a 2 to 1 speed 
variation with an efficiency fall-off 
from the maximum of only 7 percent 
Thus, if the reduction gearing between 
the turbine and the vehicle is arranged 
so that when the vehicle is running 
on a level road it is working at point 
A, then when the load is doubled by 
the climbing of a steep hill, the turbine 
accommodates this perfectly smoothly 
by working at point B. No gear chang 
ing is necessary. 

Acceleration is beneficially affected 
by this absence of gear changing. It 
is still further improved by the fact 
that, even at low car speeds, full torque 
can be applied within a few seconds 
necessary to accelerate the compressor 
turbine rotor up to full speed. 

Application of the gas turbine to a 
heavy vehicle such as a city bus has 
been similarly analyzed. With an op 
timum fuel consumption of 5 mpg 
at 30 mph, and considering that there 
is 160 bhn available. the figure com 
pares with the best diesel-engined 
buses. It would be possible to reduce 
the fuel consumption of about 7 mpg 
if a heat exchanger of 60 percent ther- 
mal ratio were employed 

For all normal running, no gear 
changing is necessary on the turbine- 
engined bus, but it may be necessary 
to have an emergency low gear for 
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Fig. 6—Showing the effect of rpm on tur- 
bine torque under fixed inlet conditions 


ascending a very st eep hill of greater 
gradient than about 1 in 8 Absence of 
gear changing would lead to an ap 
preciable amount of time saving owing 
to the rapid acceleration between stops 


Drivers should be less fatigued 


CoNTROL—The clutch, as well 
gear change lever, can be dispensed 
with because by revolving at the rela 
tively low speed of say 8,000 rpm it 
does not "—-! sufficient power to the 
second turbine to move thc 
weight of the vehicle. The 
that of a fluid coupling 
torque converter. The principal con 
trols are accelerator and brake, plus 
a reversing mechanism and correspond 
ing control lever, but the latter is cer 

tainly not one of the main controls 


INSTALLATION — In Fig showing a 
suggested installation arrangement, th 
point of minimum ground clearance is 
the bottom of the main reduction gear 
casing, which is about 6 in. below the 
center line of the drive shaft. A tur 
bine engine having the groune 


as the 


dead 
eftect ıs 
as well as a 


same { 


clearance as the equivalent reciprocat 
ing engine can have the power takeoff 


shaft some 6 in. lower. This means 
that the tunnel on the floor of the car 
can be eliminated, or if retained, the 
whole body can be lowered 5-6 inches 

Another important feature is that 
the whole engine can be moved well 
forward in the chassis, since there is no 
crankcase to interfere with the front 
suspension. This allows improvement 
in seating accommodation, and accord 
ingly better visibility 

Since there is no reciprocating a 
tion, there is a complete lack of trans 
mitted vibration. Greatly increased 
riding comfort and safety should re 
sult. It is recognized that a substantial 
proportion of road accidents are trace 
able to the fact that the driver is seri 
ously affected by monotonous engine 
vibration and becomes drowsy 


MAINTENANCE With neither a wa 
ter-cooling system nor a complicated 
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Fig. 7—Showing the effect of rpm on effi- 
ciency under fixed inlet conditions. 


electrical ignition system required, two 
of the greatest sources of maintenance 
troubles on a car are eliminated. 

Oil consumption is negligible since 
no carbonization of the oil occurs 
With a suitable filtration system there 
would be no reason why the initial 
charge of about one gallon of oil 
should not be sufficient for many thou- 
sands of miles of running. Once the 
basic design of such features as glands 
and blade clearances has been settled 
satisfactorily, it is difficult to visualize 
how the turbine and compressor rotors 
an give much trouble during opera- 
tion. The fuel pump and the oil pump 
are the two most worthy of attention 
from the maintenance point of view. 
It must be admitted, however, that 
high-duty fuel pumps required for air- 
raft use are sometimes the most un- 
reliable components on this type of en- 
gine. It is a somewhat conclusive fact 
that in the RAF it has been found pos- 
sible to considerably reduce the number 
of maintenance staff when reciprocat 
ing engines are replaced by 
driven ones 


turhin 
urbinc 


FuEL— An important advantage of the 
gas turbine is its flexibility regarding 
the fuel it burns. With practically no 
modification it can be made to burn 
anything from high grade gasoline to 
some of the heavier and cheaper fuel 
oils. Since engine performance is al 
most unaffected, whatever type of fuel 
is used, it is likely that a few 
per gallon will be saved 


pe nnies 


Choice of Design 


The final 
involves 


answer to the best design 
conflicting factors, some of 
which are extremely difficult to 
With present day materials, the 
ng temperatures at entry to turbine 
ire approximately 1,100 to 1,150 K 
Assuming a design near 
this limiting temperature, there are 
two broad paths that may be followed 
to obtain higher thermal 
First, a simple engine 
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Fig. 8—Thermal efficiency for a simple gas 
turbine with and without a heat exchanger 


compressor, combustion chamber and 
turbine, and working at a fairly high 
pressure ratio may be employed Al 
ternatively, a more complicated engine 
having a heat exchanger incorporated 
in the basic cycle, but working at a 
fairly low pressure ratio may be 
adopted. The effect of pressure ratio 
on the efficiency of the two classes of 
engine is seen from Fig. 8. Better 
thermal efficiency can be obtained with 
heat exchanger engine at a pressure 
ratio of 3 to 1, than can be obtained 
with the simple engine at a pressure 
ratio of 6 to 1. Thus, a single stage 
centrifugal compressor, driven by à 
single stage turbine could be used 
the heat exchanger engine, whereas à 
more complicated form of co nm 
such as a double stage centrifugal 
an axial with a centrifugal is neces- 
sary for the higher pressure ratio, and 
on top of this a low pressure ratio heat 
exchanger engine is easier to start and 
has a relatively better part load per 
formance. 

However, a heat exchanger is a com 
plicated piece of apparatus. It is costly, 
heavy and bulky; it involves extensive 
ducting, and it is likely to give trouble 
during operation because of distortion, 
cracking and sooting up of plates and 
tubes 

Probably the first effort should be 
made to develop a simple engine of say 
6 to 1 pressure ratio, especially for 
light passenger transport where weight 
is important. Later, when more in- 
formation has been obtained on the 
construction and operation of small 
cheap, lightweight heat-exchangers, it 
may be found worthwhile to economize 
on fuel by their application. Such ap 
plication will always be warranted 
more for the heavier type of vehicle 
than for the passenger car 

Both passenger cars and heavy road 
vehicles may be affected. If this is so, 
one of the biggest sections of the engi- 
neering industry must undergo a 
radical change in design policy 
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Copper-Base Alloys for Springs—II 


Mechanical properties of spring-brass, phosphor-bronze, beryllium-copper and 


other copper-base alloy wire and strip stock for springs. 


Improved proper- 


ties derived from cold work and heat-treatments are discussed. Field of ap- 
plication for each alloy in mechanical and electrical products is presented. 


HAROLD C. R. CARLSON 


Spring Consultant 


GENERAL AND SPECIFIC DATA on the 
copper-base group of alloys used for 
spring materials were presented in 
Part I, see PRODUCT ENGINEERING, 
February, 1949, p 103. Part I dealt 
with corrosion, stress-corrosion crack- 
ing, gages, temper hardnesses, work- 
ability and possible methods for 
joining these alloys. This part will dis- 
cuss in more detail the properties of 
each alloy in the group. 
Spring-Brass 

Spring-brass commonly used in the 
spring industry is a nonferrous, corro- 
sion-resistant, nonmagnetic copper-base 
alloy containing approximately 70 per- 
cent copper and 30 percent zinc as 
given in Table XII. Small amounts 
of other metals such as lead and tin 
are sometimes added to improve cer- 
tain properties. Mechanical properties 
of spring-brass wire and strip are 
given in Table XIII. This alloy, which 
is in the group called Yellow-Brass or 
- Brass, is frequently called car- 
tridge-brass because in the annealed 
condition it is used extensively for 
deep drawn cases of rifle cartridges. 

Spring-brass is made from a 
wrought metal. The alloying metals in 
its composition are first melted and 
then cast in the form of bars; then 
processed into wire by cold drawing 
and into strip by cold rolling. The 
course crystalline structure of the cast 
metal is broken down during these 
cold working processes; the grains are 
also elongated in the direction of 
drawing or rolling so that the metal 
takes on directional properties, which 
should be —— parts are 
to be fabricated from strip by bending 
or forming operations. 

Spring-brass wire acquires im- 
proved tensile strength, hardness and 
spring properties by the cold working 
inherent in the process of reducing 
rods to smaller diameters by cold draw- 
ing through hard dies. Flat strip ac- 
quires similar properties by cold 
rolling. The amount of reduction in 
cross-sectional area to obtain proper 
spring properties is from 75 to 85 per- 
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Table XII—Chemical Compositions of | qup -Brass, Percent 


| Wire | 


— ASM | Fees | ASTM | 
B36 | 
Alloy No. 6 


Strip 


ASTM 


B134 x 
| 
| 


Federal 


QO-W-321 
Grade C 


Federal 


QQ-B-611 
Comp E 


Element 


Alloy No. 


68 5 to 71 5 
0.05 max 
0.07 max 
remainder 
(appx 30.0) 


68.5 to 71.5 
0.05 max 

0.07 max 
remainder | 
(appx 30.0) | 


68.5 to 71.5 
0.04 max 
0.07 max 
remainder 


(appx 30.0) 


0.06 max 
0.075 max 
remainder 


(appx 29.0) 


| 
Ls 
| 
69 0 to 74.0 | egens 


Table XIII—Spring-Brass Wire and Strip 
Physical Constants and Mechanical "m 





Value 


Properties 


Density, weight lb per cu in. 
Tensile strength 
Yield strength at 14 percent 
extension under load, percent of tensile strength 
Elastic limit intension*, 
percent of tensile strength 
Elastic limit in torsion, 
percent of tensile strength 
Electrical conductivity, 28 
percent IACS at 68 F 
Electrical resistivity, 37 
ohms per mil ft at 20 C 
Elongation in 2 in., percent 
spring hard condition 
Endurance limit, 
percent of tensile strength 
Modulus of elasticity E 
in tension, psi 
Modulus of elasticity G 
in torsion, psi 
Thermal conductivity, 
btu/sq ft/ft/hr/deg F, at 68 F 


0.308 
Tables XIV and XV 
80 to 85 


75 to 80 
45 to 50 


*Copper- base allovs do not — a true yield point as F steel, but he apparent dues limit 
given here has more general usefulness to designers than proportional limit or proof stress. 


Table XIV—Tensile Strength of Spring-Brass Wire 
ASTM B134 Alloy No. 6, Wire Diameters 0.020 to 0.250 in. 


| 
| Numbers Reduction A 
of by Drawing, Tensile Strength, 

| Hardness percent psi 


Drawn Temper 


92.000 to 107,000 
102,000 to 117,000 
1 15,000 to 1 29,000 
120,000 min 


34 Hard.... 
Hard. * 
Extra Hard.. 
Spring Hard.. 
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cent for wire and from 50 to 60 per- 
cent for stri 

In Tables XIV and XV, values are 
given for the tensile strength of brass 
wire and strip. 


Heat-Treatment 


Spring-brass cannot be hardened by 
heat-treatment. Spring-brass acquires 
high hardness and high tensile 
strength solely by cold working such 
as cold drawing or cold rolling. 

Spring-brass is not usually annealed 
because annealing destroys the spring 
properties. Spring-brass softens rap- 
idly at temperatures from 500 to 575 
F. Also high annealing temperatures 
cause a large grain structure. Low an- 
nealing temperatures produce the more 
desirable fine grain structure. 

After coiling or forming it is highly 
desirable to stress relieve springs made 
from spring-brass. Such a treatment 
relieves the residual stresses caused by 
cold working and also reduces the 
tendency to season-cracking. Immer- 
sion in boiling water for one hour is 
sufficient for many parts that will be 
subjected to low stress and where 
operating conditions are not too se- 
vere. By heating from 325 to 375 F 
for 30 to 60 min, highly stressed 
springs may have their spring proper- 
ties and fatigue life increased. 


Applications 


Spring-brass wire made in accord- 
ance with ASTM B134 Alloy No. 6 
and spring-brass strip to ASTM B36 
Alloy No. 6, are usually used in the 
Extra Hard (6 Nos. Hard) or in the 
Spring Hard (8 Nos. Hard) tempers. 
These materials, although having 
lower spring qualities than some of the 
other nonferrous spring alloys, are 
frequently used for severely cold 
formed parts such as wire forms or 
flat stampings that will not be sub- 
jected to high stresses in operation. 

Spring-brass is also the bo expen- 
sive of the copper-base spring materi- 
als and is sometimes used where its 
color harmonizes with surrounding 
parts. Its high electrical conductiv- 
ity, combined with easy manufactur- 
ing workability and low cost, make it 
an excellent material for many electri- 
cal components where repeated flexure 
under high stress or at high tempera- 
tures is not a function of the part. 
The alloy is readily plated, welded, 
brazed and soldered. Brass springs 
are not recommended for use in tem- 
perature much above 150 F; but they 
are especially suitable for sub-zero tem- 
perature applications. 


Phosphor-Bronze 


The phosphor- bronze material used 
for springs is also a nonferrous, corro- 
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Table XV—Tensile Strength of Spring-Brass Strip 
ASTM B36 Alloy No. 6 


Numbers 
Rolled Temper | of 
Hardness 


Extra Hard.. 
Spring Hard.. 
Extra Spring 


T 


Reduction 
by Rolling, 
percent 


29.40 
37.10 
50.15 
60.50 
68.65 


ensile Strength, 
psi 


64,000 to 74,000 
71,000 to 81,000 
82,500 to 91,500 
90,500 to 99,500 
95,000 to 104,000 


Table XVI—Chemical Compositions of Phosphor-Bronze, Percent 


Wire 


Element 
ASTM | 
B159 
Grade A | 


96.0 appx? 
0.10 max | 
0.05 max 

0.03 to 0.35 | 
3.50 to 5.80 | 
0.30 max | 


Federal 


QQ-W-401 


94.0 min 

0.10 max 

0.05 max 

0.03 to 0.35 
3.50 min 

0.30 max | 


Strip 


ASTM 
B103 
Grade C* 


92.0 appx? 
0.10 max* 
0.05 max 
0.03 to 0.25 
7.0 to 9.0 
0.20 max 

| 


Federal 


QQ-B-746 
Comp. D* 


I 

| 

| 90.0 appx* 

| 0.10 max 

| 0.05 max 

| 0.03 to 0.25 
| 9.0 to 11.0 

0.20 max 


*Grade A is also used for strip with the same composition as ASTM B159 Grade A wire, but 


type C is preferred when a choice exists. 


1Copper plus tin, plus phosphorus equals 99.50 percent min. 

*Copper plus tin, plus lead, plus phosphorus equals 99.50 percent min. 
*Mavy also contain antimony up to 0.01 percent max. 

‘Copper plus other elements specified equals 99.60 percent min. 
‘Composition A has the same composition as Federal Spec. QQ-W-401. 


Table XVII—Physical Constants and Mechanical Properties 
Phosphor-Bronze Wire and Strip 


Properties 


Density, weight lb per cu in. 
Tensile strength 
Elastic limit in tension,* 
percent of tensile strength 
Elastic limit in torsion. 
percent of tensile strength 
Electrical conductivity, 
percent IACS at 68 F 
Electrical resistivity 
ohms per mil ft at 20 C 
Elongation in 2 in., percent, 
spring hard condition 
Endurance limit, 
percent of tensile strength 
Modulus of elasticity E 
in tension, psi 
Modulus of elasticity G 
in torsion, psi 
Thermal conductivity, 
btu/sq ft/ft/hr/deg F, at 68 F 
Yield strength at 14 percent 
extension under load, percent of tensile 
strength 


"Ce opper-base — de not have a true yield point as dont steel, but de. apparent elastic limit 





Grade A 


0.320 


Tables XVIII and XIX | 


75 to 80 
45 to 50 


Grade C 


0.318 
Table XIX 
75 to 80 
45 to 50 
13 

80 

2 to 3 

21 to 23 
16,000,000 
6,250,000 
36 





given here has more general usefulness to designers than proportional limit or proof stress. 
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Table XVIII—Tensile Strength of Phosphor-Bronze Spring Wire 
ASTM B159 Grade 


Numbers of hardness range from 6 to § 
Reduction by drawing, percent, ranges from 75.0 to 84.4 


0.025 and smaller 
Over 0.025 to 0.0625 
Over 0.0625 to 0.125 
Over 0.125 to 0.250 
Over 0.250 to 0.37 
Over 0.375 to 0.50 


len: trength, psi min 


Table XIX— Tensile Strength of Phosphor-Bronze Strip ASTM B103 


| Reduction 
Numbers of hy 


Rolled Temper | Hardness Rolling, 


percent 


| 
| 
Hard | | 3 
Extra Hard 5 5 
| 
| 


Spring Hard 
Extra Hard 


sion resistant, nonmagnetic copper 
base alloy. It differs from brass in 
that it contains tin and phosphorus 
and very little or no zinc. 

This alloy has a high percentage of 
copper (90 to 96 percent) to which 
has been added about 4 to 10 percent 
tin and a small amount of phosphorus, 
Table XVI. A small amount of 
phosphorus and tin combined to form 
a compound of "phosphor-tin" is 
added to the melt to rid the metal of 
oxides. The compound rises to the 
- of the melt and is then removed 
A slight amount of phosp ^horus may 
remain in the melt without harm to 
the metal and guarantees that complete 
deoxidation has taken place. 

This alloy is also a wrought metal, 
like brass it is cast into bars, given 


lensile Strength, psi 


Grade C 


72.000 to 57,000 85.000 to 100.000 
84.000 to 93,500 97.000 to 111,500 
91,000 to 105,000 105,000 to 115.500 
96,000 to 109,000 109,500 to 122,000 


a homogenizing heat-treatment to re 
fine the grain structure, then hot rolled 
into rods and cold drawn or cold 
rolled into wire and strip. The cold 
work elongates and further refines the 
grain structure and produces the so 
called directional properties that are 
so important in parts stamped or 
formed from strip. 

Phosphor-bronze wire acquires its 
high tensile strength and hardness 
solely by cold drawing through hard 
dies. Strip acquires similar properties 
by cold rolling. Wire is reduced in 
area from 75 to 85 percent and strip 
from 50 to 60 percent to obtain the 
required spring properties. Physical 
constants and mechanical properties 
of n—€— bronze wire and strip are 


given in Table XVII. Tables XVIII 


Table XX—Chemical Composition of Beryllium-Copper, Percent 
Includes revisions issued in 1948 


Wire, 
ASTM B197 


Bervllium à 1.90 to 2.15 
Copper SU appr 
Additive klemenrs 
Nickel or cobalt or both 0.20 min 
( ‘oppe r + bervilhiun 
additive elements 
Iron (Inclusion 


99.50 min 


0.15 max 


Strip, Wire and Strip, 
ASTM B194 Special Alloy 
ind B195* No. 165 


1.90 to 2.15 1.70 nominal 
8.0 appx 98.30 appx 


0.20 min 
19.50 min 


0.15 max 


* Although these two specifications have identical chemical compositions, the latter is for thin 
strip up to 0.032 in. thick with special tolerances. 
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and XIX give values of tensilc 
strength. 


HEAT-TREATMENT. Process annea! 
ing phosphor-bronze spring material 
is seldom done because annealing de 
stroys the spring properties; however, 
the material may be annealed by heat 
ing from 800 to 1200 F depending 
n the amount of anneal required 
Hardening cannot be accomplished 

by heat-treatment. Phosphor-bronze 
acquires hardness and high tensile 
strength solely by cold drawing or 
cold rolling 

Stress relieving after coiling or 
forming phosphor-bronze springs is 
not alw ays a necessary requirement of 
manufacture, but this process is highly 
desirable for both coil springs and 
formed parts subject to flexure. The 
heat relieves the residual stresses 
caused by coiling and forming, thereby 
improving the spring properties and 
increasing the fatigue life. Immersion 
in boiling water for one hour is suf- 
ficient for many designs where the 
stress is not too severe. Highly stressed 
springs requiring long life should be 
heated from 325 to 375 F for 30 to 
60 min. A precipitation of tin com 
pound will sometimes cause a silvery 
surface appearance, but this does not 
impair the spring properties. 


APPLICATIONS Phosphor-bronze 
spring wire made in accordance with 
ASTM B159, Grade A, and spring 
strip to ASTM B103 Grades A and ( 
are usually used in the Extra Hard 
(6 Nos. Hard) or in the Spring Hard 
(8 Nos. Hard) tempers. 

This material is by far the most 
commonly used nonferrous alloy for 
coil springs, wire forms and in flat 
strip for stampings and blanking to 
produce parts with good spring prop- 
erties. It is used extensively in 
switches as contact fingers to carry 
electrical current, and because of its 
resistance to the effects of arcing it is 
used in circuit breakers, controllers and 
signalling devices. Its excellent spring 
properties also make it especially use 
ful where a contact or stamped part 
is subject to flexure 

Although this material costs only a 
little more than brass it may be stressed 
30 to 50 percent higher and has longer 
fatigue life. This alloy is readily 
plated, welded, brazed and soldered 
and like brass is especially suitable for 
sub-zero temperatures Also, it may be 
used satisfactorily in temperatures up 
to 150 F with average stresses and up 

) 212 F with low stresses. 


Beryllium-Copper 
Beryllium-copper is the only popu- 


lar copper-base, nonferrous alloy in 


Marcu, 1949 
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general use for springs that can bc 
hardened Dy heat-treatment. (dic iic 
treatable characteristics of this corr 
sion-resistant alloy «containing ap 
proximately 98 percent copper and 
percent beryllium were discovered in 
Germany in 1926, but spring alloys 
were still in the laboratory stage as 
late as 1930. In the following decade, 
desirable compositions and proper i ESL à 
heat-treatments were discovered. New i tensile strength 
compositions are still being experi- limit 1 torsion 50 
mented with; one composition re- 
cently discovered and made available t TACS at 68 F 

in 1948 contains only 1.7 percent trical resistivitv, 60 
beryllium. The electrical conductivity hms per mul ft at 20 ¢ 7 : 
and allowable stress values of beryl- Elongation in 2 ia., percent — — 
lium copper are nearly twice that of ee sensn -— etis 
phosphor-bronze thus making it an i 

excellent material for electrical com- _ in tensto 

ponents lui 

In Tables XX, XXI, XXII and p, mal cedienvity. 48 60 
XXIII are given the chemical composi btu sq ft „at 68 F 
tion of beryllium-copper, values of ld stren 2 percent offset, 90 
physical constants and mechanical p strength 
properties of beryllium-copper wir 
and strip, and the tensile strengths of 
beryllium-copper spring 
strip. 

Beryllium-copper is obtainable and 
used in several different 
depending upon design 
tion. In the heat-treatable condition 
the material may be obtained an 
nealed fully soft for deep drawing and 
for unusually severe forming opera 
tions; it is then hard 
ened after forming 


_ Beryllium-copper in the annealed Hardness | Drawing, | Cold Drawn Condition Cold Drawn and 
fully soft condition, however, is sel percent Not precipitation hard) | Precipitation Hardened 


dom used for springs. PT 
The material is more often used 
cold drawn or cold rolled and is or 
dered from the mill to a degree of 
hardness such as } hard, 4 hard, 3 
hard or hard. Most wire and strip are 
obtained 4 numbers hard for ordinary 
coiling and stamping and then precipi 
tation hardened by the spring manu 
facturer after forming 
Beryllium-copper is also available in 
the hardened or pretempered condi 
tion. such as hard drawn and heat 
treated. In this condition the ma 
terial is usually obtained in straight 
lengths or in large diameter coils 
and is used for parts requiring little 
or small forming operations or for 
coil springs with large indexes It 
may be without further heat 
treatment Improvements in this 
method, expected soon, may increase 
using the material 


Table XXI—Physical Constants and Mechanical Properties 
Beryllium-Copper Wire and Strip 


Cold Worked 
4 Nos. Hard 


Cold Worked and 


Precipitation Hardened 


0.29 0.297 
Tables XXII and XXIII | Tables XXII and XXIII 
70 75 


. 50 to 55 
f tensile strength 
Ivetivitv, 17 20 to 28 


- “4 
5/ tO 5 


7,000,000 19,000,000 


7,000,000 7,250,000 


* Copper-base alloys do not have a true yield point as does steel, but the apparent elastic limit 
given here has more general usefulness to designers than proportional limit or proof stress. 
Note: The electrical conductivity may be increased to 30 to 34 percent and the moduli 
increased approximately 10 percent by prolonging the precipitation hardening time to 7 hr, 
but an undesirable lowering of hardness and tensile strength also occurs that makes the value 
of this treatment a questionable practice for springs. 


wire and 


conditions 
and applica 


Table XXII—Tensile Strength of Beryllium-Copper Spring Wire, 
ASTM B197 
pre ipitatio 1 


Reduction 
ot by 


Numbers Tensile Strength, psi 
Drawn 


Temper 


Annealed 
14 Hard 
lo Hard 
34 Hard 


80,000 max 
90,000 min 
100,000 min 
125,000 to 145,000 


150,000 min 
165,000 min 
180,000 min 
185,000 min 


Table XXIII—Tensile Strength of Beryllium-Copper Strip 


Tensile Strength, psi 
Numbers | Reduction 
Rolled of by 
lemper Hardne ss Rolling, 
percent 


Cold Rolled Condition 
Not precipitation hard 


Cold Rolled and 
Precipitation Hardened 
ASTM B194 | ASTM B195 


ASTM B194 | ASTM B195 


80,000 max 
73.000 min 
80,000 min 
95,000 min 


80,000 max 
73,000 min 
80,000 min 
95.000 min 


150,000 min 
160,000 min 
170,000 min 
180,000 min 


160,000 mit 
170,000 min 
180,000 mir 
185,000 min 


used 


SS ees 

the desirability of 

in this condition 
Another available condition is 


obtain a hardness of Rockwell B105 to is recommended. In this condition, 


107 


called "Overaged and Drawn," (mill 
hardened). The material in this con- 
dition has been given a special over- 
aging heat-treatment followed by ad- 
ditional cold work at the mill to 
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This material may be coiled into 
springs or formed into =e with 
large bending radii and used without 
a hardening heat-treatment, but a low 
temperature heat to relieve residual 
stresses caused by coiling or bending 


1949 


the material has a tensile strength 
approximately 90 percent as high as 
material that is precipitation hard- 
ened after forming, but its usefulness 
is curtailed gm to springs 
with large indexes and to parts that 
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require limited forming operations 
during fabrication. 

For general purposes, a new type 
of low cost beryllium-copper alloy, 
called No. 165 Alloy, is now available 
that does not necessarily require heat- 
treatment. This material in the mill- 
hardened condition combines good 
formability with high spring proper- 
ties. This new composition is also 
obtainable solution-annealed or in the 
solution-annealed and then cold rolled 
condition. In the mill-hardened con- 
dition, this alloy will find many new 
uses in industry, principally because of 
the ease with which it may be formed; 
also the precipitation hardening heat- 
treatment is not necessary. 


HEAT-TREATMENT. Beryllium-copper 
can be hardened by a two stage 
heat-treatment. The first stage, called 
a supersaturating or solution treatment, 
is customarily provided by the pro- 
ducer at the mill prior to cold work- 
ing. The second stage, called precipi- 
tation hardening (also called age or 
dispersion hardening), is performed 
by the spring manufacturer after coil- 
ing or forming 

The supersaturating treatment is 
actually an annealing heat-treatment. 
It also causes the beryllium hardening 
element or compound to go into a 
solid solution with the copper. At 
room temperature less than $ percent 
of beryllium remains in solution with 
copper, but by heating to 1400 F 
(plus or minus 25 deg), the solu- 
bility of beryllium in copper increases 
to about 2 percent. Rapidly quench- 
ing in water from 1400 F keeps the 
beryllium in a supersaturated solid 
solution, in which condition the ma- 
terial is soft and ductile and may be 
drawn, rolled or formed into wire or 
strip for further processing; it is 
also in condition for precipitation 
hardening. 

Parts requiring reworking can be 
re-annealed by heating to 1450 F for 
30 min, or until the load at heat is 
thoroughly soaked, and then quenched 
in water. Heating to higher tempera- 
tures such as 1470 F may damage the 
material beyond reclamation. 

The precipitation hardening treat- 
ment used after parts are formed or 
coiled adds additional desirable spring 
properties to the material by increas- 
ing the tensile strength and hardness. 
This increase in properties is accom- 

lished according to some authorities 
b throwing out from the solution a 
high beryllium precipitate known as 
gamma phase, causing a keying action 
to take place on the slip planes. This 
theory however is still in the contro- 
versial stage. Recrystallization of the 
cold worked structure takes place 
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thereby relieving internal stresses and 
increasing stability and freedom from 
drift. 

To acquire the absolute maximum 
hardness is quite difficult because ma- 
terials produced by different manufac- 
turers require slightly different tem- 
peratures and time at heat thus 
necessitating experimental trial heats 
for each composition. However, for the 
great majority of spring —— 
peak hardness is not entitely necessaty 
and a close approach to it will suffice. 

For commercial results, precipita- 
tion hardening of all compositions 
can be accomplished by heating to 
600 F plus or minus 10 deg for two 
hours, and cooling in air or quenching 
in water. A temperature of 650 F for 
12 to 20 min is also used. To obtain 
the highest amount of electrical con- 
ductivity (about 30 to 34 percent 
of copper) it is necessary to keep the 
material at heat for longer periods, 
sometimes as long as 7 hr. The time 
at heat stated is for muffle type fur- 
naces and may be reduced 25 percent 
if heating takes place in a salt bath. 
Annealed material requires a longer 
time at heat than does the cold worked 
material. 

Keeping the material at a tempera- 
ture of 750 F for longer than 30 min 
will cause softness, but a short time 
high temperature precipitation heat- 
treatment is frequently employed with 
good results. This treatment is usually 
done in salt pots at a temperature of 
700 to 720 F for 6 to 8 minutes. 

Distortion during this second stage 
of heat-treatment is quite noticeable. 
Clamping to hold formed parts to re- 
quired shapes is desirable. Fixture 
heat-treating is commonly employed 
using ordinary cold rolled steel brack- 
ets to hold formed parts. Coil springs 
tend to reduce in diameter — 
heat-treatment and should, where pos- 
sible, be supported on rods. A reduc- 
tion in diameter causes an increase in 
load or rate and should be allowed 
for by the spring maker, except when 
supporting rods are used during heat- 
treatment. 


APPLICATIONS.  Beryllium-copper 
spring wire made in accordance with 
ASTM B197 and spring strip to 
ASTM B194 and B195 are extensively 
used in electrical switches, relays, cir- 
cuit breakers, fuse clips and as brush 
holder springs. Although a compara- 
tively new alloy, it has demonstrated 
remarkable abilities and has justified 
its place as a highly useful and versa- 
tile spring material. 

This material is especially suitable 
for carrying electrical current; how- 
ever, its field of application is not 
limited to uial apparatus. Its 


properties of low-drift and low hys- 
teresis are especially useful for springs 
used in measuring instruments, and 
also for diaphragms and bellows. 

The phenomenon of hysteresis pro- 
hibits the use of some materials for 
delicate and sensitive control units. 
Hysteresis may be briefly described as 
the difference in the load for each 
increment of compression when com- 
pared with the load at the same point 
when the spring is slowly released. 
For example, a compression spring 
may exert a load of 10 lb when com- 
pressed one half way from free to 
solid, but on the return stroke, at the 
half-way point the load exerted is 
slightly less and may read 9.95 Ib, the 
difference in loads (0.05 Ib) is called 
hysteresis. Other types of measure- 
ment such as in percentage or in inches 
are sometimes used. Although the 
difference may be slight, it will affect 
recording instruments using high 
ratios on the dimensions of lever arms 
or indicating pointers. 

Extension springs made from beryl- 
lium copper he not usually have ini- 
tial tension holding the coils together, 
because the material is obtained hard 
drawn and then precipitation hardened 
after forming; some initial tension, 
however, may be coiled in springs 
made from material obtained in the 
mill hardened condition, but available 
stock is quite limited. 

Strip stock is especially useful for 
stampings, because this material does 
not have directional properties of high 
magnitude such as is always found 
with brass or phosphor bronze. Bends 
may be made to any angle without 
regard for direction of grain. Beryl- 
lium-copper, like most copper-base 
allovs, may be used in sub-zero tem- 
peratures. It is also useful in tempera- 
tures higher than those permissible 
for the other copper-base alloys; up 
to temperatures of 300 F it continues 
to have good spring properties 


Other Copper-Base Alloys 


Some materials are occasionally used 
as alternates. for the more popular 
copper-base alloys or for some special 
purpose application. Such materials 
are not readily available and their 
specific mechanical properties, cost 
and availability in sizes required, 
should be investigated before specify- 
ing their use. 


CoPPER-MANGANESF. This is a cop- 
Án. nickel, manganese alloy resem- 
li 


ing cupro-nickel. The nominal 
chemical composition is: Copper 60 
percent, nickel 20 percent and manga- 
nese 20 percent. This alloy can be pre- 
cipitation hardened to give an ultimate 
tensile strength of 200,000 to 225,000 
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psi, with a yield strength of 170,000 
psi and a proportional limit of 120,- 
000 psi. It is not recommended for 
carrying electrical current because its 
conductivity compared with copper is 
only 3 percent. The modulus of elas- 
ticity in tension is 21,000,000 psi, and 
7,100,000 psi in torsion. 


NICKEL-SILVER. This material comes 
in a wide variety of chemical composi- 
tions, but the most commonly used 
spring alloy nominally contains: Cop- 
per 56 percent, zinc 26 percent and 
nickel 18 percent. Cold drawn strip 
has an ultimate tensile strength of 
115,000 to 120,000 psi with an ap 
parent elastic limit of 90,000 psi. The 
alloy is used —— in electrical 
apparatus and optical goods because of 
its silvery-white color and good cor- 
rosion resistance properties. The 
modulus of elasticity in tension is 16,- 
000,000 psi, and 6,000,000 psi in 
torsion. 


SILICON-BRONZE. Many commercial 
designations are given to copper-base 
alloys high in silicon content. Such 
alloys contain about 96 percent cop- 
per and 3 percent silicon and may con- 
tain 1 percent manganese. Cold rolled 
strip has a tensile strength of 110,000 
to 120,000 psi with an apparent elas- 
tic limit of 100,000 psi. These alloys 
are quite similar to phosphor-bronze 
and in some applications are inter- 
changeable. The modulus of elasticity 
is 15,000,000 psi in tension and 
5,000,000 psi in torsion. 


ALUMINUM-BRONZE. New copper- 
base alloys containing: Copper 91 per- 
cent, aluminum 7 percent, iron 1 per- 
cent and manganese 1 percent have 
been cold drawn in wire form to ulti- 
mate tensile strengths of 150,000 to 
160,000 psi. This material will, if it 
becomes more readily available, find 
many opportunities to serve as an al- 
ternate for other copper-base alloys. 
The modulus of elasticity in tension 
is 16,500,000 psi and in torsion is 
6,500,000 psi. A similar alloy con- 
taining only 3.5 percent aluminum and 
1 percent silicon is sometimes used 


TiN-BRassEs. New brass alloys con- 
taining from 85 to 95 percent copper, 
0.5 to 2.0 percent tin and balance of 
zinc, are recommended as substitutes 
for phosphor-bronze where the max- 
imum mechanical properties of the 
latter are not necessary. Their physical 
constants and mechanical properties 
are slightly better than ordinary 
brasses; cost is the same as for brasses 
of the same zinc content. 

In addition, other copper-base al- 
loys including copper-silicon, manga- 








Table XXIV—Summary of Application Data for Copper-Base Alloys 


Material | Specific 


General 


Lowest cost copper-base spring alloy. 


These three copper-base alloys 


Best for electrical conductivity where| are especially suitable for springs 


repeated flexure is not required. Ex- 
cellent bending, drawing and forming| for carrying current. 


properties and especially 
Spring-Brass 


color harmony. Satisfact 
peratures up to 150 F. 
able by heat-treatment. 


life is required. 


Not harden- 


for high stresses or where long fatigue 


used in electrical apparatus and 
They all 


useful for| have excellent corrosion resist- 


flat or bent stampings. Adaptable for| ance properties and are suitable 


ory in tem-| for sub-zero temperature appli- 
cations. Easily formed and 
blanked, they are extensively 
used for stampings and bent 
shapes. Thev are non-magnetic 
and are readily welded, brazed, 


Do not use 


| Most extensively used copper-base| soldered and electro-plated. _ 
| spring alloy. Good electrical con-| They are extensively used in 


| ductivity combined with 
| withstand repeated flexu 


Phosphor-Bronze bending and forming 


ability to| round wire and flat strip form. 
re. Good| Wire is readily available in sizes 
properties.| from 0.005 to 3/16 in. and in 


Satisfactory in temperatures up toj fractional sizes up to l4 in. 


212 F 
treatment. 
available 


Most sizes 


Not hardenable by 


heat-| Strip is avilable in many gage 
are readily| sizes. Always use the American 

| Wire Gage (same as Brown & 
Sharpe). 





High electrical conductivity combined} 
with ability to withstand high stresses 


| with long fatigue life. 
| forming properties 
low hysteresis. 


regulators. 


Beryllium-Copper | ing directional properties. 


tion hardened. 
| peratures up to 300 F. H 
| of the copper-base alloys. 


Excellent 


Small drift and 
Especially useful for 
measuring instruments, switches and 
Does r.ot have cold roll-| 


Generally 


formed annealed and then precipita- 
May be used in tem-| 


lighest cost] 








——— d—— 
Copper-Manganese | Silverv-white color for harmonizing| These materials are special 


Nickel-Silver 


| with surroundings. Freq 
Cupro-Nickel 


for switch contact fingers. 
| 


Silicon-Bronze 
Aluminum-Bronze 
Copper-Silicon 
Manganese-Bronze | 
Tin-Brass | 


in some compositions 


uently used| alloys useful principally as alter- 


nates for the more popular cop- 
per-base alloys. All have good 


| Especially high electrical conductivitv| stamping and forming qualities 


with excellent corrosion resist- 
ance properties. Investigate 
cost, availability and properties 
of each composition before 
using. 





nese-bronze, cupro-nickel and some 
age hardening alloys with high elec- 
trical conductivity are useful for spe- 
cial purposes where initial cost is not 
a principal factor. 


CONCLUSION. With the general and 
specific information covering the com- 
mercially standard copper-base spring 
materials here presented, and sum- 
marized in Table XXIV, engineers 
and designers should be able to spe- 
cify a correct composition for prac- 
tically any spring M" requiring 
the use of copper-base alloys. Data 
concerning specifications, physical 
constants, mechanical properties, work- 
ability and resistance to corrosion 
should aid considerably in making the 
proper selection of material. 

Since new compositions with im- 
proved characteristics are occasionally 
discovered, it is strongly recommended 
that product engineers and designers 
leave the choice of the specific compo- 
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sition or exact specification directly to 
a competent spring consultant or to an 
experienced spring manufacturer. 

To assure optimum service from 
materials, correct design for long life, 
and adequate performance require- 
ments needed for the job, state the 
application and the operating condi- 
tions under which the spring must 
work, and specify the material simply 
—without regard to an exact chemical 
composition—using terms such as 
spring-brass, phosphor-bronze and 
beryllium-copper. 


Progressive spring manufacturers 
and spring consultants give to design- 
ers the best material and spring design 
for the application requirements. Also, 
they are i ra to give advice regarding 
suitability of material, applicable 
stresses, load and — toler- 
ances and to recommend simplified 
designs to obtain economic manufac- 
turing operations. 
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Bent Light 
Path Employed 
In Compact 
Microfilming 
Camera 


Microfilming of plans or script up to 
five-eighths mile long is possible with 
the Flofilm camera invented by Vern- 
eur Pratt and George Gray. Camera 
can be equipped to give any reduction 
ratio between 8 and 34 times. Copy 
and film drives are not connected by 
mechanical means but are synchronized 
electrically. Control of the machine has 
been made as simple as possible so that 
it may be operated readily by office per- 
sonnel. After exposed film has been 
processed, contact prints or full scale 
enlargements can be made by the de- 
vice. The Flofilm is manufactured by 
Diebold-Pratt & Gray Laboratories, 
Norwalk, Conn., associated with Die- 
bold Inc. of Canton, Ohio. 


SYNCHRONOUS MOTOR drives 
microfilm through worm gear and mag 
netic clutch. Film drive roller and 
take-up spindles rotate only when 
i. Camera has two 
sets of spindles to facilitate making 


clutch is energize 


positive contact prints from roll of ex 
When print 


ire to be made, rolls of developed filn 
t 


paper ire 
t ] J n hety ] n 
sp ndles and run between iens moun 


posed and processed hin 


and print mounted on 


and pressure roller 





Lenses 
prefocused mounts which are easily 
removed for replacement by other lens 
units or enlarging attachment. Latter 
consists of condensing lens and con 


centrated arc lamp 
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Take-up spindles 
Beit / 





Film 
arive 
roller 


Worm 
wheel 
housing 


Pressure 
roller 


Lens 
pressure 


= roller 
Flywheel 


Lens 
mount 





Drag 


Synchronous | roller 


mofor -——7'*^* 


Pressure roller 
togg/e spring 


Feed spindles 
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| D E S I G N S 
i MATERIAL TO BE FILMED is fed 
r face-down into camera. All controls 
t are placed on panelboard within easy 


reach of operator. Red warning light 
on instrument panel notifies operator 
when entire roll of film has been ex- 
posed and conveyor automatically stops 
to prevent the feeding of additional 
copy. 


Trip switch 


i 
"y" Feed Shelf. 


m 


— 


LIGHT PATH is bent to achieve com- 
pact design and yet provide sufficient 
_-Light path copy to film distance to permit micro 
photography within a small included 
angle of the short focal length lens. 
Mirrors may be repositioned to vary 
reduction ratio. Leading edge of copy 
closes contacts of trip switch, ener- 
gizing the relays that control lamps 
and film drive. Relays have adjustable 
4 Ba electronic time delay feature to allow 

: i for distance copy must travel between 
trip switch and light slot. Photo 
graphed copy can be returned either 
through front or rear of machine 
When scoop is in upper position, copy 
passes out through front. Dropping 
scoop fingers to second position curls 
paper up and out into rear delivery 


hopper 


i X gle spring - 


Pressure ro//er-- 


Drive roller” 


Lens mount- 





CROSS-SECTION VIEW 





Drive roller. 
, 


M —X 


N 
J katai Nir er 


Ittri stih 


Film drive-* 
roller 


“Conveyor drive mofor 


spindle 





STANDARD INCANDESCENT LAMPS illuminate copy. SINGLE SHAFT supports all components of magnetic 
Lamps are arranged on sliding banks for convenient inspec- clutch. Clutch is disengaged until the coil is energized. 
tion and rep slacement. Machined cast aluminum drum is belt This brings clutch faces together, overcoming the pressure 
driven by 1/12 hp synchronous gear motor and moves con- of a leaf spring. Since diameter of roller determines film 


' veyor tapes a t speeds of either 20 or 40 ft/min. Slower speed, a particular roller size is required for each specific 
speed is used in making enlargements reduction ratio 
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SPEAKER ENCLOSURE forms front of 
when instrument is to be moved or stored. 
available to permit recording of telephone conversations 


Voice Controls 
Sound 


Recorder 


The sound of the user's voice starts 
operation of the Filmgraph recorder. 
Response is sufficiently rapid to en- 
able machine to record first words 
spoken. Since the recorder will stop 
itself after a silent period of several 
seconds, waste of recording medium 
is reduced to a minimum. Recordings 
are made on loops of light-weight 
plastic film which are indented by a 
needle set in a magnetic sound head. 
In standard models, 100 tracks, 0.005 
in apart, are made on each side of 
16 mm film. By using longer and 
wider film loops, models have been 
built with capacities as high as 24 
hr of continuous recording. The in- 
struments are made by 
Reproducer Co., New York City. 
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the Miles 


é 
m 


carrying case 


Kemote control box has switch for change-over from micro- 
Accessories are 


phone to telemike recording without disturbing cable con- 
nections. Indicating lamp is in amplifier circuit 


Photocel/ 


BALL BEARING rubber rollers support loosely wound loop of recording film 
which is kept in place by hinged rods. In operation, film is fed continuously 
from inside the coil to the sound head and, after passing between photoelectric 
cell and exciter lamp, is rewound on the outside of the coil. Opaque section 
marks one t cpi cycle of the loop of the film. When this opaque section 

aks li heam from exciter lamp, the sound head is automatically adv anced 
ick without interrupting continuity of recording. Dial on control 
panel indicates track in use. Operator may move sound head to any desired 
track by means of knob and switch button mounted on panel 


o adi icc 
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Moving paw! 


assembly 


Solenoid 


WHEN SOLENOID is energized by photocell relay, 
plunger actuates pawl and ratchet mechanism. Rachet is 
fixed to shaft of lead screw that determines position of 





DURING RECORDING PROCESS, springs acting on 
sound head hold needle against film under point pressure of 
approximately 3,000 psi. When three position lever on 
ontrol panel is turned to "Playback", balance springs are 
put into tension to counteract effect of recording pressure 
springs. This feature enables single sound head to meet 
pressure conditions required for both recording and play- 
back. Sound head lead screw is visible in this picture. Rub- 
ber dampers isolate motor vibrations from sound head. 
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Ratchet 


Sound head 


pressure 
SPrings 


Plunger 





sound head. Each movement of ratchet shifts sound head 
distance of 0.905 in. across recording film. Lead screw con- 
nects with knob on panel for manual shifting of head 


2201  500uf/?5v 


Plate of amplifier 
output tube 


k 


SCHEMATIC OF VOICE CONTROL CIRCUIT 


MINIATURE THYRATRON TUBE controls movement 
of film in recorder. At start of operation, grid of tube is 
biased to prevent electron flow to plate. When first word 
is spoken, amplified signal puts positive potential on grid 
and tube fires, energizing relay in circuit of film drive 
motor. Since grid again becomes negative during intervals 
between words and brief pauses in conversation, firing of 
thyratron is intermittent. Charge stored in plate condenser 
of thyratron holds motor switch closed during these periods 
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Stainless Steel 
Combustion 


Chamber Used 
In Space Heater 


By substituting stainless for low carbon steel 
in the combustion chamber of a direct fired 
heater, engineers of the Dravo Corp., Pitts- 
burgh reduced the weight of this component 
by 82 percent. Basic design was not changed. 
The shift to stainless steel was made because 
its oxidation temperature is much higher. 
Rapid oxidation point of stainless steel is 
approximately 1,650 F as compared with 900 
F for low carbon steel. This stability of stain- 
less steel made possible the elimination of 
the refractory furnace lining which had ac- 
counted for a substantial portion of the 
weight of the heater. The fragility and main- 
tenance problems associated with refractory 
were also avoided. Furthermore, flexibility 
has been greatly enhanced because the new 
heater can be suspended in an inverted posi- 
tion or laid horizontally without the changes 
that must be made when refractory is used 


NEW HEATER requires no refractory furnace 
lining since stainless steel may be exposed 
directly to flame and gases. In operation, steel 
of parts of combustion chamber reaches tem 
perature of 1,200 deg F without harmful effect 
as compared with limit of 700 deg F when car 





bon steel was used. Because the temperature 
gradient is steeper the rate of heat transfer has 
increased sufficiently to permit a reduction of 
almost 50 percent in surface area of combustiot 
chamber. Overall shipping weight of th: 
1,000,000 Btu size heater is now 2,900 Ib as 
compared with approximately 6,000 Ib for th 
old heater of equivalent output 


Stainless steel offered other 1dvantage 


over the low carbon steel. Old heater was sub 
ject to corrosion and rust especially during 

isonal shut-down. Combustion chamber was 
corrugated and equipped with fins and deflec 
tors to obtain the required amount of heat 
transfer. These projections offered considerable 


resistance to flow of air around chamber, 
increasing blower hp required. In addition, 
A 


the corrugation operation as well as the fabri- 
cation and assembly of the fins was expensive. 
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CONVENTIONAL TYPE oil burner was 
shelf-mounted on exterior wall of old heater. 
To improve appearance and also to protect 
burner from damage or theft, a different burner 
design was adopted. All components are placed 
inside heater enclosure The oil pump 
installed on the base of the heater is connected 
by tubing to the atomizer. Air for combustion 
is taken under pressure from the main blowers 
and introduced tangentially into the oil burner 
tube. Large volume of turbulent air results in 
better mixture with atomized oil. The flame is 
now thrown across entire leneth of chamber. 


` 





LIGHTWEIGHT, compact oil burner drawer 
assembly 'is easily detached from heater wall 
and removed for cleaning or repair. A gas 
burner dimensioned to fit the same firing tube 


is available for rapid conversion to gas fuel 


Old style burner 





Insulated 


Trolley System 


Both cable and trolley are fully insulated 
in the TracTroly system manufactured by 
Benbow Mfg. Co., Redwood City, Calif. 
The cable, supported by the lower flange 
of an aluminum I-beam, is encased in a 
molded synthetic rubber sheath with rack 
slots in the bottom side. When the trolley 
is towed along the cable, teeth of a bronze 
chain make continuous contact with the 
cable through the rack openings. Collec- 
tor shoes and pigtails complete circuit to 
terminal box mounted on exterior of phe- 
nolic case. Since teeth do not slide along 
cable, wearing of copper is negligible. 
System eliminates the hazards of exposed 
«| conductors while preserving the flexibility Phenolic idler wheel 
of the trolley type of power feed. — t 


Chain teeth 
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INSIDE HEADROOM of new bodies is 76 in. Three bodies are available on choice of 102 


Truck Floor 
Lowered By 
Adding Second 
Rear Axle 


Floors of these Dodge trucks are 10 
in. closer to the pavement because of 
a new chassis using two rear axles. 
Intended especially for door-to-door 
delivery service, the trucks have been 
designed to conserve driver effort as 
much as possible. Larger door open- 
ings as well as increased glass area 
are featured and fluid drive is avail- 
able as optional equipment for the 
first time on commercial vehicles. 
Also obtainable is an electrically 
controlled hydraulic brake holder. 
For parking, the driver merely flicks 
a switch in lieu of setting the hand 
brake. 
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, 117 or 142 in. wheelbases. 
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DRIVER'S CONTROLS are grouped ments or repairs to engine. Gas and 
in space provided by offsetting engine oil intakes have been relocated to posi- 
to right side of chassis. Engine hood sions near radiator and are reached by 
inside body may be lifted for adjust- raising the hinged grill. 
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FOR FIELD OPERATION of machines or tools requir- 
ing up to 13 hp, the Continental Motors Corp. of Detroit 
has developed a portable, self-contained power source 
Feature of the Multi-Tool is this transmission unit which 
includes a centrifugal clutch, a three groove belt pulley and 
an adapter for flexible shafts. 
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TRUCK has two separate rear axles— 
one for support and the other to trans- 
mit driving torque to the wheels. Dif. 
ferential housing is rigidily mounted 
on chassis frame and connected to 
wheels by open axle shafts and uni 
versal joints. Since differential moves 
up and down with frame and not with 
wheels, no clearance is required be- 
tween floor and differential housing 
Therefore, floor has been lowered to 
fit flush against differential. Frame 
kick-up accommodates vertical move- 
ments of wheels and drive axles 


DRIVE AXLES telescope to compen- 
sate for deflection of springs from 
road shocks and load variations. Shafts 
are made in two sections which are 
joined by slip yoke and spline. Spline 
is mee in use by bellows-type 


rubber hood 


Mei 


Se^ screw. 


EX XT IST 


A Y Flexible 


"I-V VA MN sha 


Motor 
shaft 


Centrifugal- 


clutch assy. “Needle bearing 





SETSCREW AND KEY secure transmission to the shaft 
of the one cylinder gas engine. Clutch engages at speeds 
above 1,200 rpm. When speed drops because of overload, 
clutch disengages and prevents stalling of engine. Belts 
may be changed while engine idles. The clutch also isolates 
power pulsations from flexible shafts. 
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FORGED BRASS FAUCET is chromium plated. Two separate 
handles control temperature and flow independently. Position of 
Temp” handle indicates approximate temperature. 


Faucet 
Maintains 
Constant W ater 
Temperature 


Hot and cold water of equal pressure 
is supplied by a pressure balancer to 
the mixing valve of this faucet manu- 
factured by the Cole Valve Co., Du- 
luth, Minn. Tap water temperature 
is maintained within 2 F of that 
selected by the user regardless of 
fluctuations in the pressures of the 
hot or cold mains. Volume of flow is 
controlled by independent valve and 
may be varied continuously without 
affecting water temperature. Three 
Monel screens in the faucet spout 
aerate water and reduce splashing. 
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Mixing 


valve 


FLAT FACED mixing valve proportions flow of hot 
and cold water from risers into faucet in accordance 
with setting of temperature handle. 













AS >>> 
= 


———— Hot water riser 


Cold water riser 


Body casting---* 


PRESSURE BALANCER -PLAN VIEW 


PRESSURE BALANCER is installed below rim of sink. Hot water entering 
from left flows through spool passages into spring chamber, then to the riser 
by way of cross pipe. Spool cylinder is connected to cold water inlet through 
cross passage in the body casting. Cold water pressure determines position of 
spring loaded spool, thus regulating area of passage between hot water inlet 
and spring chamber. Therefore, hot water pressure in spring chamber is a func- 
tion of inlet cold water pressure. Similarly, cold water pressure admitted to 
riser depends on hot water inlet pressure 
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Letter Size Adjusted 
Through Variable Linkages 


Stylus motion of the Varigraph lettering instrument is divided 
into horizontal and vertical components which are independ- 
ently reduced, then recombined to move a lettering pen. 
Equal reductions of both components reproduces proportions 
of characters on templet in any desired size between 0.150 in. 
and 0.750 in. Unequal reductions produce compressed or 
extended characters to fit text into available space or to give 
special effects. The instrument is manufactured by the Vari- 
graph Company Inc., Lincoln, Neb. 


INFINITE VARIETY in sizes and proportions of characters can 
be obtained from one templet. Flat spring on underside of 
instrument holds templet in position as device is moved along 
straight edge to space characters. Other templets are available 
in a large selection of lettering styles. Parallel links that support 
stylus plate allow complete freedom of movement within tracing 
area. Plate, links and majority of other parts of instrument are 
stamped from hard yellow brass, then nickel plated. When fin 


gers are removed from stylus, small spring lifts point clear of 
templet 


VERTICAL MOVEMENT of stylus plate actuates leading 


end of vertical coordinate lever through pin in horizontal 


lever moves horizontal slide bar 


N 


Horizontal 








movements 
of stylus is similarly translated into horizontal movement 


slot. Motion of following end of lever is reduced to a 
degree depending on position of moveable fulcrum. Rota 
tion of ratio knob causes pinion on lower end of fulcrum 
and rack in guide assembly to displace fulcrum along slot 
in lever. Friction springs maintain desired setting. Paral 
lelogram linkage actuated by following end of coordinate 
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of vertical slide bar. Perforated ears connect pen carrier 


to horizontal bar at two points to transmit vertical motion 
to pen. Notch in lower side of carrier picks up horizontal 
motion from vertical slide bar. Bent wire lifts pen from 
paper when desired. Standard lettering pens fit into clutch 
at end of pen carrier 
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BY VARYING COMPOSITIONS, finish and pattern depth, these sheet metal patterns can be applied in a large number of uses. 


Designing with Textured Metals 


HOWARD KETCHAM 


Color Consultant and Design Engineer 


STRENGTH OF FERROUS and nonfer- 
rous metal sheets is increased by a 
cold-rolling process that creates a sur- 
face pattern. Known as "Rigidizing" 
(patented by Rigidized Metals Corpo- 
ration, Buffalo), this process increases 
the effective cross-section of the sheet, 
resulting in greater stiffness, impact 
strength, tensile strength and re- 
sistance to buckling. 

There are 18 standard patterns, 
which are variations in depth of 10 
basic textures: Five Wavy Line (WL) ; 
four Alternating Concave and Con- 
vex (ACC) ; one Crepe Special (CS) ; 
one Checkerboard (CB) ; one Herring- 
bone (HB); one Fluted Line (FL); 
one Broad Wavy Line (BWL); one 
Dot and Square (DS); one Super 
Structure (SS) ; and two Straight Lines 
(SL). Not every variation of these 
basic patterns is suitable for structural 
or industrial use, but as shown in 
Tables I and II, these patterns are pro- 
duced in a wide variety of pattern 
depths, thicknesses, finishes, and mate- 
rials—making them suitable for a 
large number of applications. Special 
patterns, such as the dimpled texture 
(DPs), are developed for specific uses 

In addition to the sheet sizes shown 
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Table I—Dimensional Limits of 
"Rigidized" Metals 


Max 
Width 


Pattern 1 


Max 
Thick 


ness*, in 


Max 
Pattern 
Depth, in 


1I-WI 7 0 0359 005 
2-W1 M 0 0239 007 
5-BWI 0 0475 030 
5-WI 3 0 0475 015 
6-W] f 0 0598 040 
1-ACC 0 0747 050 
2-ACC ly 0.0747 080 
ACC-41 $ 0 0747 320 
1-CB 0 0179 005 
1-55 0 0359 005 
2-DS 0 0359 00 
2-HB 2 0 0359 005 
1-Sl 0 0359 005 
2-SI 0 0359 005 
1-Cs 0 0359 0 032 
1-} 0 035 
1-1 0 125 


| 0 0359 

s 3 0 0359 
1 This table covers limitations 
Special designs can be engineered for specihc 


conditions and dime nsions 


present 


MI designs must be parallel to length only 
when length exceeds 
Patterns 2-DS, 1-85 
lirectional. In widths over 7 to 24 in., th« 
2-HB pattern must be parallel to width 
inless length ts 24 in. or less. 


maximum width 
and 1-CB are non- 


*Maximum thicknesses and widths are 
based on type 302 annealed stainless steel 
These limitations vary with width required 


and type of metal to be “Rigidized.” 


in Table I, welded tubing of patterned 

metal can be made in stainless steel, 

aluminum, copper and brass, in a max- 
imum pattern depth of 0.015 in. for 
effective use 

The designer selects these materials 
for one or more of the following func- 
tional properties: 

1. Rigidity 

2. Skid protection. 

3. Weight (and cost) reduction 
Scuff and scratch concealment 
Appearance and light reflection. 
Sound deadening, transmission 
Heat exchange and airflow 


Rigidity and Skid Prevention 


One of the most important physical 
effects of impressing a pattern on sheet 
metals is an increase of "rigidity." This 
is expressed as the flexura! rigidity 
value, El, in the formula for deflection 
of a simple beam with concentrated 
load at the center. 

The effect of impressing a pattern is 
to increase the effective cross-section of 
the metal sheet. With more of the 
mass at a greater distance from the 
neutral axis, there is an increase in the 
moment of inertia, 7; since the modu- 
lus of elasticity is constant for each 
material, there should be a similar in- 
crease in El. To determine this in- 
crease, strips of patterned metals were 
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Table II—Properties and Applications of Textured Sheet Metals 













































stainless steel 








loaded as simple beams, and EI was 
obtained directly from the formula. 
As a result of these tests, the 5-WL 
material used on walls of railroad 
coaches, seat backs and kick-plates of 
trolley cars and buses, was found to 
represent an increase of flexural rig- 
idity of 81 percent for 18-8 stainless 
steel sheet, original thickness of 
0.0182 in.; and an increase of 94 per- 
cent for 24ST aluminum alloy sheet of 
0.020 in. original thickness. The EI 
value of the 6-WL pattern in 18-8 
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stainless steel is 105 percent greater 
than the value for the original sheet. 

Increase in rigidity is often con- 
nected with skid-proofing. When skid 
prevention is desired, pattern depth is 
usually increased, to provide a rougher 
surface. However, increasing pattern 
depth results in greater flexural rigid- 
ity. Tests on 18-8 stainless steel of 
original thickness 0.0182 in. have 
shown that deepening the pattern from 
5-WL to 6-WL—from 0.015 to 0.040 
in.—or increasing the effective cross- 












































t = ` 
S 2 thes gy 7 ye 
73H EB 7 e ni 
Pattern No. Metal Finish EEE 3311 Typical Applications 
1.8L AISI No. 430 2-B 008 X x X Refri 
stainless steel Molding 
1-WL Carbon steel Chrome plated 0032 X X ——— — X  Suf Ple 
3S-1/2H aluminum = Mill 000 X x X X Activity Meter Cases 
Metal brass Chrome plated 0018 X X X x Stove Trim 
*WL AISI No. 302 2B 0010 X i E Refrigeration 
stainless steel Breaker Strip 
EWL AISI No. 302 Satin oos X X X x ‘ ^ Wainseoting— 
stainless steel RR Passenger Cars 
A1-248-0 Alclad 0032 X X x x Seat Backs 
AISI No 430 2-B 0.025 X X X X Seat Backs, Panels for Radio 
stainless steel 
Perf. brass Copper oxidised 0.0200 X x x Television Grilles 
A1-380 Mill 0000 X X Heater Door Liners 
AISI No. 302 Elec. polished 0.018 X x Traffic Signals 
stainless stee! 
Al-52 81/4H Mill 0.020 X x X Aircraft Interior Wall Panels 
AISI No. 302 Satin 0025 X x x X Dining Car Panels 
stainless steel 
A1-618W Mill 0051 X X X X Bus Frieze Panel 
AISI No. 330 2-B 0.025 X x x x Kick Plates 
stainless steel 
6WL Aluminum Reflector sheet 002% X X x Fluorescent Lighting Fixtures 
38-1/2H aluminum Mill 0.025 X x Truck Flooring 
38-1/2H aluminum Mill 0.032 X X Bus Roof Deck 
AIST No. 302 Elec. Polished 0.002 X x X X X Fire Engine Kick Plates 
stainless steel 
38-1/2H aluminum Mill 0.080 X x Gangplank Flooring 
3S-1/2H aluminum — Mill 0032 X X Truck Panels 
AISI No. 302 Perforated 0.025 x x Brewing Filters 
stainless steel j 
3S-1/2H aluminum Perforated 0.025 X x Large, Decorative Speaker Grilles 
24ST aluminum Alclad 0.050 ` X Carrying Cases 
AISI No. 430 2-8 Perforated 0.005 X X Fan Grills 
stainless steel : 
AISI No. 302 Satin 0.025 X X X Food Serving Equipment 
stainless steel 
Carbon steel Cold Rolled 0.0375 X Oil Burner Gasket 
AISI No. 302 Perf. Satin 0.02 X x X Xx Telephone Booth Lining 
stainless steel . 
BWL 528 aluminum Mill 0.081 X x Step-Ladder Treads 
?-D8 38-3/4H aluminum Std. bright 002 X X Fan Blades 
AISI No. 430 -B 005 X x X X Electric Phonograph Panels 
stainless steel 
l———————————À is inna 
?-HB AISI No. 302 Elee. polished 000 X X X x Drink Dispensers 
stainless steel 
Carbon steel Chrome Plate 009 X X x X Tubular Furniture 
AISI No. 302 Buffed 005 X X x RR Car Hand Rails 
stainless steel 
3S-1/2H aluminum Anodized 0.032 X x X x Glove Compartment Panel 
24ST aluminum Alclad 0025 X x x x Aircraft Galley Equipment 
1-CB AISI No. 302 Satin 0016 X x x Soda Fountain Equipment 
stainless steel 
2S-1/2H aluminum Mill 0.016 X x x Moldings 
inva nmi DD 
ACCAi Carbon steel Aluminum paint 0025 X X x Counter Grilles 
AISI No. 302 Satin 0018 X X Reflector Panels 
stainless steel f 
528-0 aluminum Mill 0.025 x Equipment Carrying Cases 
1-ACC ~ Perforated brass Copper oxide high- 0.015 X X X X Radio Grilles 
lighted 
1-DPs Magnesium Jd Chromic acid 0.016 x Spacers for leading edge of air- 
dipped plane wing 
1-FL AISI No. 302 : Mill 0.018 X x Conveyor belt tread 





section 75 percent, increases the flex- 
ural rigidity 30 percent. 

Because of this combination of 
rigidity and skid-proofing, "Rigidized" 
metal flooring is recommended for the 
central aisle of passenger coaches and 
buses. This makes unnecessary annual 
repainting of concrete flooring, and 
recovering of linoleum or asphalt tile 
flooring. It also increases ease of clean- 
ing the floor. The 6-WL pattern is 
effective for this application. 


The HB (herringbone) pattern 
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the sheet after pattern is rolled in. 
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Leading edge of Philco refrigerator shelves are fabricated from stainless steel in 
1-SL pattern, which is used for strength, rigidity and decorative appearance. 
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combines good appearance with in 
creased safety when used for railroad 
car handrails, providing a surer grip 
As one of the shallow patterns, how 
ever, it is not rigid enough to permit 
use of the lightest possible gage on 
such applications as stairways, ship- 
ping counters, and truck flooring. For 
such structural uses, traction effect is 


best achieved through use of patterns 
5-WL or 6-WL. 


Weight Savings 


The increased rigidity imparted by 
redistribution of metal away from the 
neutral axis, permits weight-saving 
through the use of lighter gages, there 
by reducing original cost. This factor 
is important in long-range operating 
economy of a product, by reducing 
deadweight and increasing potential 
payload. Pattern 6-WL in magnesium 
0.032 in. thick is being used experi- 
mentally for mailing cases for delicate 
materials. Pattern ACC-4i, made from 
0.025 in. mill-finish 52S-O aluminum, 
is being used for equipment carrying 
cases 

These qualities were employed in 
the design of the Viking marine diesel 
engine. The weight of the huge oil 
pan was reduced nearly 1000 lb by 
using the 6-WL pattern. Original 
specifications for cast iron had been 
changed to 16 gage hot rolled steel, 
weighing 21 Ib per sq ft; substitution 
of 18 gage cold-rolled steel in 6-WL 
brought the weight to two Ib per sq ft, 
a further weight reduction of 20 per- 
cent. The textured sheet was welded 
to the engine housing with no loss of 
strength. 

The ACC-4i pattern can be used as 
is, or in a duplex or triplex arrange- 
ment with other sheets, where extreme 
rigidity is required. The duplex panel 
provides rigidity up to 600 percent 
more than flat sheets of equal weight, 
and the triplex panel as much as 1000 
percent. The bonded sheets serve an 
additional function, by using the inter- 
nal spaces created by the concave and 

onvex beads for heating or cooling 
liquids or for insulating materials. 

Pattern ACC-4i offers the highest 
strength-weight ratio, but a new pat- 
tern has been developed with dimples 
in a 2x 5 in. ellipse, 3 in. deep, for 
greater strength and rigidity. It is 
suited to ship, aircraft, vehicular, 
and building construction. Flat edges 
and low number of evenly spaced 
joints per foot permit economical 
assembly of duplex panels 

By using lighter gage metals of 
strength and rigidity equivalent to 
heavier flat plate, material costs are 
reduced as much as four or five times 
the cost of "Rigidizing," when the 
cold-rolled patterns permit reduction 
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in sheet thickness by 25 to 30 percent. 
Savings are realized even when a lesser 
thickness reduction is attainable. In the 
design of aircraft galley equipment, 
for example, there has been c eveloped 
a rule-of-thumb principle of reducing 
thickness of metal by one gage when 
substituting textured metal. 


Scuff Resistance and Concealment 


Cleaning the wainscoting or dado 
area of railroad coaches—that portion 
of the wall below the windows repre- 
sents an average labor cost of 3.26 
man-hours per car per day, according 


to the American Association of Rail 
roads. Attempts to brighten car in 
teriors raised this cost, since scuff 


marks and scratches caused by passen 
gers’ feet became more conspicuous. At 
least one railroad is solving this prob 
lem by using textured metal the sur- 
face can be wiped clean with a cloth, 
because the pattern has no sharp in 
terstices; also the texture is of a "re 
ceding” ‘type, and draws a minimum 
of attention to itself. Maintenance 
cost and time have been drastically 
reduced 

Applic ation was first made with 
nails and screws, inserted through 
drilled holes in the sheet. However 
for large-scale installation, some of the 
new rubber-base adhesives, which are 
brushed or sprayed on and set in 3 to 
5 minutes, were found to be morc 
effective and less costly than mechan 
ical fasteners. 

The same material is being used fo: 
scuff- and scratch-resistance in anothe 
transportation application. Back-par 
of seats fabricated from 5-WL solve! 
the problem of frequent replacement 
of fabric seat backs worn out by knes 
contact. Kick-plates on the seat bases 
are made with textured material of 
the 5-BWL pattern, of 0.020 in. 
aluminum. The final form was accom- 
plished by shaping in a press, and the 
pieces were applied 
screws and washers 


with ordinary 


Appearance Factors 


Closely related to surface protection 
is the prob lem of pleasing appearance, 
especially in st irfaces that are exposed 
to public view. Designers of telephone 
booths must face this problem, keeping 
in mind also that 


there is apt to be 
some deliberate 


marring of 
leading to increased 
tenance cost 

For 


interior 


surfaces main 


such applications, optical and 
psychological considerations are im- 
portant, especially in determining type 
of pattern and finish. For instance, it 
is often desirable to avoid high reflec- 
tion from the raised surface areas of 
a textural pattern, particularly wher 
the surface is seen at close range. This 
ENGINEERING 
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Table III—Effect of "Rigidizing" 
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Sound transmission properties of textured perforated sheet is utilized in this radio speaker 


grille. Upper portion is 


1949 


1-ACC 


perforated pattern. 


Lower portion is unperforated. 
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Spacers for heat transfer in leading edge of airplane wings are fabricated of 
magnesium in specially-developed pattern 1-DPs with pattern depth of 0.125 
in. Hot exhaust gases are channelled into passages formed by joining pattern 


with plain sheet. 


is accomplished by one or more of 
three measures: 

1. Selection of low-relief pattern. 

2. Application of correct color fin- 
ish to the metal. 

3. Grinding of raised surfaces to 
achieve two-tone effect. 

The light-reflectant qualities of tex- 
tured metals make them suitable for 
lamp housings. The textural pattern 
prevents the glare of flat, polished 
metal by diffusing the light. For light 
diffusion, patterned metals are ren- 
dered more effective by perforating 
or by coloring the metal and sanding 
the raised portion. 

In designing a product to obtain a 


\20UuNnd waves 


n Sheet 


w Sound 
waves 


r Perforation 


Surface area removed from textured 
sheet, B, represents a much larger per- 
centage of total sheet area than that re- 
moved by perforating plain metal sheet, 
A. Increased effectiveness of deadening is 
proportional to these dimensions. 
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two-tone color effect over textured 
metal—by sanding the raised surface 
after enamelling the metal—it is often 
necessary to avoid too shallow a pat- 
tern. 

The ability of "Rigidized" metals to 
take color application is an important 
design consideration, in improving ap- 
pearance of a product and through in- 
creased serviceability. If the product is 
viewed closely over a period of time— 
for example, the housing of a type- 
writer—color application will soften 
the effect of the pattern to an accept- 
able optical comfort, while maintain- 
ing the improved appearance. Color is 
applied by anodizing, enamel-finish- 
ing, paint-spraying, or any other 
method applicable to flat sheet metal. 
For telephone booth interiors, a com- 
bination of vinyl and phenolic resins 
provides a durable finish. 

Combining the problems of easy 
maintenance, attractive appearance, 
and color application, passenger auto- 
mobiles use textured metals on dash- 
boards, kick-plates, and flooring pan- 
els. Extremely shallow patterns were 
most acceptable for such parts as in- 
strument panels and glove-box door. 

When considering textured metals 
for surface appearance, one of the 
most interesting patterns is 1-CB 
(checkerboard). This is the most com- 
plex of all the standard patterns avail- 
able. Its special merit is prevention of 
monotony because it appears as two 
entirely different designs from differ- 
ent angles and in different light—as a 
checkerboard, or as an overall series 
of small concentric squares. This fea- 


ture improves its ability to conceal 
scratches and fingermarks. 

The shallow depth of the 1-CB pat- 
tern (0.005 in.) makes it of little use 
for design strengthening. It is not as 
desirable as other patterns for use with 
color finishes, which tend to minimize 
the textural pattern. Application of 
this pattern requires careful judgment. 


Sound Deadening and Transmission 


The perforated patterns, mentioned 
reviously as suitable for telephone 

th interiors, have the property of 
“trapping” a large portion of the 
outside sound. Booths located in areas 
which normally register 50 decibels as 
the maximum average volume of noise, 
have had their sound volume reduced 
by 30 to 40 decibels. Preliminary re- 
sults of tests now in progress indicate 
the probability of substantially greater 
reduction of sound volume. 

Sound transmission effects are ob- 
tained when sheets or strips are per- 
forated in the "Rigidized" patterns. 
One model of mechanical record player 
employs aluminum in pattern 6-WL, 
for the speaker grille on the front 
door, with perforations of approxi- 
mately 25 percent of the metal area. 
Tone and volume transmission are 
superior to the previously-used fabric 
grille, which required an open area of 
60 to 70 percent. 


Heat Exchange and Airflow 


Heat diffusion is another effect ac- 
complished by patterned metal sur- 
faces. An oil burner space heater makes 
use of the reflective qualities of pat- 
tern 5-WL in 0.020 in. mill-finished 
3S-O aluminum, in a special radiant 
door, which virtually eliminates spot 
heat concentration. 

Other heat transfer applications in- 
volve use of the s ecially developed 
dimpled pattern (1-DPs) the depth of 
which is 0.125 in. Magnesium sheets in 
this design were subsequently fabri- 
cated into duplex panels and installed 
into the aig edge of an aircraft 
wing. Hot exhaust gases are channeled 
into the passages created by the joining 
of the design-rolled sheet and the plain 
sheet, resulting in effective de-icing. 

Another important effect results 
from the increased surface area of the 
raised pattern. In the blades of an 
electric fan, of aluminum in pattern 
2-DS, a 7 percent increase in the air- 
flow was created by the additional sur- 
face area without increase in the size 
of blades or diameter of the fan. Pat- 
tern 6-WL shows an increase in sur- 
face area of 6 percent without increas- 
ing overall dimensions and with no 
increase in weight. Other patterns that 
appreciably increase surface area are 


, ACC-4i, 1-ACC and 5-BWL. 


Propuct ENGINEERING — Marca, 1949 





Fig. 1—Textile spinning frames driven by motors using pre-packed, sealed ball bearings. 
tion for nine years without being re-lubricated. 


Bearings in this mill have been in opera- 


Such low maintenance is characteristic of that obtained in other applications. 


Lubrication Requisites in 


Sealed Ball Bearings 


simplified, because provision need not 


Considerations that will aid the designer in selecting or con- 
structing pre-lubricated sealed ball bearings for different uses. 


D. E. BATESOLE 
Vice President 
Norma-Hoffmann Bearings Corporation 


MANY FAILURES of ball bearings are 
due to inadequate lubrication and to 
wear caused by dirt. Open unsealed 
bearings, mounted in the conventional 
way are subjected to the hazards of 
insufficient lubrication, over-lubrica- 
tion, lubrication with incorrect greases, 
and wear from dirty grease or dirt 
introduced with the grease. Some 
mountings are so designed that the 
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grease is packed away in a dead space 
and thus never lubricates the bearing. 
Grease fittings constitute an invitation 
to overfill the housings; and even re- 
lief fittings and drain plugs give no 
assurance that this condition will not 
occur 

Because of these troubles, many de- 
signers have turned to pre lubricated, 
sealed, ball-bearings. Sealed bearings 
can, in most cases, be mounted at lower 
because supplementary sealing 
parts and grease fittings may be elimi- 
nated. Machining and assembly are 


cost 
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be made on the shaft for external 
seals. In addition, relubrication is un- 
necessary for a number of years; some 
sealed, pre-packed bearings have been 
used without re-lubrication for from 
eight to ten years, with indications 
that they will operate even longer be- 
fore it is necessary to renew the lubri- 
cant. The motors shown in Fig. 1 
are typical of a number of large scale 
applications of sealed bearing textile 
motors that operate under conditions 
of high humidity as found in cotton 
spinning rooms. 

However, to obtain such results with 
integrally sealed bearings, certain re- 
quirements must be fulfilled. In gen- 
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Fig. 2—The life of pre-lubricated ball bearings is dependent on the provision made for 
lubrication and sealing, and the quantity and quality of grease used. 


eral, the essential requirements may be 
divided into two classifications: The 
design of the bearing and seals; and 
the quantity and quality of the lubri- 
cant that is used. The bearing design 
should be such that 

1. There is adequate space for the 
amount of grease required. 

2. There is sufficient space available 
for properly designed seals 

3. The grease is retained close to 
the balls and the retainer. 

4. The seals retain the grease and 
keep out the dirt. 

5. The seals have a low friction 
coefficient and are wear resistant. 

6. The seals are readily removable. 

In so far as grease quantity and 
quality are concerned, the grease 
should 

Have good lubricating properties 
Have uniform consistency over a 

wide temperature range. 

3. Have maximum resistance to oxi 
dization 

í. Have a low evaporation rate 


Fig. 3—Double row width, “cartridge” 


5. Provide protection against cor- 
rosion. 
Not aerate in the presence of 
moisture. 
7. Be filtered for cleanliness. 
8. Be applied in accurately weighed 
amounts. 
Be applied in equal amounts at 
each side of the ball race. 
Each of these requirements must be 
carefully worked out and controlled 
if successful results are to be obtained. 


Space for Grease 


Since anti-friction bearings are 
standardized as to bore and outside 
diameter, the only dimension that can 
be varied readily is the width of the 
bearing. This width should be such 
as to permit an adequate seal and at 
the same time allow a sufficient space 
within the bearing for a satisfactory 
volume of grease. The width of stand- 
ard, double-row ball bearings using a 
single row of balls fulfills both of 
these conditions. 


-Dirt thrown off 
sea/ at this 
point 


Close 
clearance 


---Damming of 
grease grooves 
prevents 
entrance of 
dirt 

Long and close running Clearance 
between seal and inner ring 


ball bearings with removable seals. Main 


features are the grease grooves and the close-running flange clearance. 
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One condition that must exist in 
any sealed bearing is that the lubri 
cating grease be in close proximity 
to the balls and retainer, where lubri- 
cation is needed. On the other hand, 
space must be available for the storage 
of most of the grease so that it is not 
continuously agitated by the rotating 

arts. By using a sufficiently wide 
— and by accurately metering the 
grease into it—an equal amount of 
grease being applied at each side of 
the balls—good performance of the 
grease over long periods of service can 
be assured. The "cartridge" type bal! 
bearing shown in Fig. 3 is a typical 
self-sealed bearing of double-row bear- 
ing width that fulfills these require- 
ments. 

Table I shows a comparison of the 
weight of grease in bearings of stand- 
ard single row and of the standard 
double row width. Bearings of single 
row width have metal shields, and 


Table I—Amount of Grease in In- 
tegrally Sealed Bearings 


Weight Weight 
Bearing of grease |  ofgreas 
Bore in bearing*of in bearing of 
mm single row double row 
width | width” 
| 
| 


grams (grams) 


| 


a” 


| 


DD te a a a N 9 
nounou 
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bearings of double row width have 
seals of the type shown in Fig. 3. In 
both cases, the grease weight shown is 
that remaining in the bearing after 
rotation for ten minutes at 3,600 rpm 
Both bearings are of the standard, 
medium-duty series 


Seal Design 


The seal design of a pre-packed 
bearing is of paramount importance 
The seals must retain the grease 
regardless of the bearing position, 
whether vertical or horizontal. They 
must also prevent the entrance of dust, 
dirt, and other harmful materials. The 
seals should be wear resistant and 
should not cause added friction either 
when starting or when rotating at high 
speed. Removable seals are also de- 
sirable to permit inspection of the in- 
terior of the bearing and to allow 
for cleaning and relubrication when 
necessary. 

For best results over long periods, 
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non-rubbing mechanical seals are pre- 
ferred. Seals of this type always retain 
their original efficiency and, if properly 
designed and made with close running 
clearances between stationary and ro- 
tating members, are unusually effective. 
The seal design shown in Fig. 3 com- 
bines close-running clearances with 
grease grooves beneath the seal as an 
added barrier against the entrance of 
dirt. 
Quantity of Grease 

When considering the details of a 
satisfactory lubricating grease for pre- 
packed ball bearings, consideration 
must be given to the action of the 
rotating parts of the bearing upon the 
grease, and also the manner in which 
the grease is fed to the surfaces re- 
quiring lubrication. The rotating balls 
and retainer function as a pump, and, 
ıs the speed of rotation is increased, 
the pumping effect is magnified. If the 
bearing is overfull of grease or if the 
grease is not of the correct consistency, 
a considerable portion of it will be 
forced out of the bearing. 

To establish the nm quantity of 
grease to be packed ínto the bearing, 
the bearing should be completely filled 
and rotated at high speed until all the 
surplus grease is forced out. The 
amount of grease then remaining 
within the bearing may be weighed. 
This weight will then determine the 
maximum that should be applied to 
the bearing initially. When greasing 
the bearing, half of the total weight 
of grease should be applied at one side 
and half to the other side of the balls. 
In Fig. 4 is shown a device for ap- 
plying an accurately weighed quantity 
of grease to "cartridge"-type, scaled 
ball bearings. This style of bearing is 
pre-packed with approximately two- 
thirds of the volume of grease that 
would completely fill it. 

The amount of grease to be used is 
also dependent upon the mechanical as 
well as the chemical characteristics of 
the grease. Some greases, particularly 
in the presence of condensed moisture, 
will aerate, increase rapidly in volume, 
and be pumped out of the bearing 
rather quickly. Likewise, if the grease 
is of such a consistency that it will flow 
readily within the bearing, it will be 
pumped out in considerable volume. 
A grease that separates into oil and 
soap will quickly lose its oil due to 
this pumping action 

The ideal condition within the bear- 
ing is obtained by using a grease that 
will channel out after a short running- 
in period, and thus not continue to 
be agitated by the rotating members. 
However, the grease should flow 
slightly so that from time to time, a 
small portion enters the ball track or 
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Fig. 4—Grease filtering, metering, and filling apparatus for sealed ball-bearings. Only 
two-thirds of the volume of a cartridge bearing is filled with grease. 


contacts the retainer and is distributed 
over the rubbing surfaces. Another 
desirable characteristic of the grease is 
that it bleed oil, but in an extremely 
small amount—just enough to wet the 
intenior surfaces of the bearing. 


Grease Consistency 


The grease used in a pre-lubricated 
bearing should be selected to operate 
satisfactorily under diversified condi- 
tions. For example, if the grease varies 
greatly in consistency as the tempera- 
ture changes, it will be either too stiff 
or too fluid. Obviously a grease having 
the least change in consistency over a 
wide temperature range is most desir- 
able. Furthermore, since the rotation 
of the bearing causes a beating or 
“working” effect, best results are ob- 
tained with greases that have been 
milled or worked before they are put 
into the bearing. This preliminary 
working makes for a more uniform 
consistency throughout, and eliminates 
further change in consistency as the 


grease is agitated by the rotating bear- 
ing parts. 

A cold test apparatus, shown in 
Fig. 5, may be used to determine the 
torque required to start and operate a 
sealed ball-bearing at low temperature. 
Each spindle is mounted upon two ball 
bearings that are filled with the grease 
to be tested. The inner bearing is the 
one being tested at the low tempera- 
ture. The test consists of determining 
the weight in grams that must be ap- 
plied to the drum on the end of the 
spindle to start anc maintain rotation. 
A circular disk having eight equal di- 
visions is mounted upon the end of the 
spindle and the time in seconds for 
each division to pass a fixed point is 
observed. This test provides a measure 
of the stiffness of the grease at 
any predetermined low temperature. 
Greases acceptable for pre-packed 
sealed bearings obviously should have 
reasonably low starting and running 
torque 

One of the most important require 
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Fig. 5—Cold box test unit for determining the starting torque of sealed ball bearings 
at low temperature. This test gives comparative values for grease stiffness. 
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Fig. 6—Oxidation bomb test for grease 
stability. Greases sealed in the bomb 
under pressure are kept in an oil bath at 
elevated temperature to determine their 
resistance to oxidization. 


ments of a grease for sealed ball bear- 
ings is good resistance to oxidation 
and breakdown, both in storage and 
in service. Obviously, a pre-packed 
bearing cannot be expected to operate 
successfully for a long period of time 
if the grease does not remain stable 
during this period. Not only must the 
grease resist oxidation under normal 
conditions but it must resist oxidation 
in the presence of high humidity and 
dud temperatures, since these con- 
ditions are sometimes encountered. 
An accelerated test for oxidation re- 


sistance is that using the oxidation 
bomb test apparatus shown in Fig. 6. 
Here the grease is disposed on shallow 
glass trays which are sealed into the 
bomb and subjected to an atmosphere 
of oxygen under pressure. The bombs 
are kept in an oil bath at elevated 
temperature. The rate of pressure drop 
as shown on the gauge, provides a 
direct indication of the oxidation re- 
sistance of the grease. 


Other Grease Properties 


To prevent aeration and an increase 
in volume in the presence of moisture, 
a water resistant grease is desirable. 
Most sealed bearings are exposed at 
times to condensation of moisture from 
the air, and if the grease then dissolves 
or becomes aerated, it may be forced 
out of the bearing to such an extent 
that early failure may result. 

A satisfactory sealed bearing grease 
should not dry out appreciably or lose 
its oil content by evaporation even 
under temperatures Maker than nor- 
mal. It hardly need be mentioned that 
the grease should also provide good 

rotection for the highly polished sur- 

* of the balls and raceways, and 
that it should be filtered for clean- 
liness. 

General recommendations covering 
these specific properties are given in 
Table II. 


Running Tests 


While various static tests of lubri- 
cating grease are important, particu- 
larly as they serve to discard inferior 
greases, the final proof of their lubri- 
cating properties can only be deter- 
mined by running tests. These tests 
should be made using bearings pre- 
packed with a predetermined quantity 
of the grease being tested, and oper- 
ated under accurately controlled con- 





Table II—Grease Recommendations 
for Sealed Bearings 





No fillers 

Smooth uniform texture 

Melting point over 350 F 

Worked consistency— penetration 300 to 350 
(ASTM method) 

Insoluble in water at 200 F 


Oxidation resistance—less than 5 lb drop in 
oxygen pressure after 500 hr using oxida- 
tion bomb 

Plastic to minus 40 F 


No increase in torque and no aeration or 
appreciable leakage after 100 hr running 
at 10,000 rpm and 220 F in No. 204 size 
bearing. 





ditions of temperature and speed. Ob- 
servations of the initial performance 
of the grease as affecting the running 
torque should be made. Also, the time 
required for the bearing and grease to 
reach a steady condition should be 
noted. 

In a running test the bearing is 
contained in a heating chamber ar- 
ranged so that any desired test tem- 
perature can be ebtained. Thermocou- 
ples are inserted through the bearing 
seal and the temperature of the cham- 
ber is maintained constant. The bear- 
ings are subject to either radial loading 
or to endwise thrust loading. The test 
cycle includes a running period fol- 
lowed by a shutdown of sufficient 
duration to allow the grease to reach 
room temperature. Such a test more 
nearly duplicates actual running condi- 
tions of sealed bearings in field service. 
Recording wattmeter readings register 
the power required to rotate the bear- 
ing and indicate the running torque 
of the test bearing and its grease. 
Tests are carried on until failure of 
the grease, as evidenced by a rapid 
increase in the operating temperature. 





Quality Control Needed in Design of Electronic Systems 


PRODUCTION TOLERANCES in the de- 
sign of electronic systems are dis- 
cussed in a report prepared by the 
Naval Research Laboratory. It pre- 
sents a theoretical framework through 
which operational requirements of elec- 
tronic systems can be reconciled with 
economic production tolerances, and 
introduces the methods of statistical 
quality control to the field of elec- 
tronics design. 

Because designers of electronic 
equipment, unlike those concerned 
with mechanical equipment, have in 
the past worked with extremely broad 
tolerances, variations of one percent 
or less in specifications for components 
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have been of no great concern. Now, 
however, with the advent of naviga- 
tional aids and similar precision equip- 
ment demanding an im of reliability 
approaching 100 percent, the need for 
integrating production with opera- 
tional requirements becomes apparent. 

In a separate series of 12 reports 
based on wartime investigations of 
statistical quality control, are several 
case histories covering the use of statis- 
tical T: control in the production 
of radios, bearings, tractors and steel. 
An index of industrial organizations 
conducting quality control programs, 
a manual d experiments illustrating 
the statistical principles of the subject. 


Report PB94625 "Statistical Meth- 
ods in the Design and Development of 
Electronic Systems" (51 pages) is 
available from the Library of Con- 
gress, Photoduplication Service, Publi- 
cation Board Project, Washington 25, 
D.C., at $7.50 in photostat form, 
$2.75 in microfilm. The 12-part se- 
ries, report PB27165, "Quality Control 
Reports" are obtainable at $2.00 per 
set from the Office of Technical 
Services, Department of Commerce, 
Washington 25, D.C. Orders should 
be accompanied by check or money 
order payable to the Librarian of Con- 
gress and Treasurer of the United 
States, respectively. 
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Fig. 1—Standard hydraulic load cell and pressure gage indicator. 








Electric, hydraulic, and pneumatic cells can be obtained in a 


wide range of capacities to measure the loads on engine dynamometers, cranes, presses, testing machines, and similar equipment. 


Industrial Load Cells 


Electric, hydraulic, and pneumatic load cells for force-weight 


measurements of loads up to 5,000,000 pounds. Principles of con- 
struction, operating characteristics, and industrial applications. 


FOR MEASUREMENTS of small forces, 
simple beam balances or scales usually 
are the cheapest and simplest means of 
indication. Frequently, they also are 
the most accurate. But the size of 
scales increases considerably with an 
increase in load capacity, and this is a 
handicap if they are to be built into 
equipment or made portable for gen- 
eral use. In other applications, such as 
for cranes or testing machines, scales 
are impractical because of the complex 
mechanical linkage required; and 
where multiple mounting points or re- 
mote indication is required, scales 
often cannot be used. 

In such instances, load cells are the 
most reliable method of indication, 
measurement, or control. Load cells 
are devices that transmit changes in 
applied force into changes in fluid 
pressure or electrical energy, which 
then are measured on suitable instru- 
ments. The advantages of these units 
are that they are compact, rugged, light 
in weight, simple to install and oper. 
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ate, and extremely accurate over a 
wide load range. They can be used 
to remotely indicate, record, or control 
steady or repeated loads either in ten- 
sion or compression. As a result, they 
are being applied for weight measure- 
ment on industrial cranes, presses, test- 
ing machines, and tanks; to indicate 
forces from engine dynamometers; to 
measure the drawbar pull of ships, 
locomotives and vehicles; and to con 
trol loads on rolling mills and other 
variable force equipment. 

The type of cell for a particular ap- 
plication depends on the loads to be 
measured, the accuracy that is required, 
the degree of sensitivity necessary, on 
whether steady or vibrating loads are 
to be measured, and on other factors 
peculiar to the installation. Three 
types of load cells are in wide use: 
electric, hydraulic, and pneumatic. The 
electric cell transmits force into 
changes in electrical potential, which 
then can be aniitd ed measured. 


The hydraulic cell is essentially a re- 





fined piston and cylinder in which 
fluid is compressed in — to 
the applied force, the resultant pres- 
sure changes being measured on direct- 
reading gages or on servo-mechanism 


indicators. The pneumatic cell floats 
the load on an air cushion, indicating 
on gages the force required. 


Electric Load Cells 


The measuring unit in an electric 
cell is a strain gage. It is attached to 
a rectangular steel column that acts as 
the tension or compression member. 
The strain gage is connected through 
two legs of a Wheatstone bridge, 
which is balanced for zero load and 
compensated for temperature changes 
from 30 F to 150 F. Any changes in 
the dimensions of the column affects 
the wire of the strain gage, thereby 
causing a change in its electrical re- 
sistance due to an increase or decrease 
cross-sectional area and length, and 
unbalancing the bridge circuit. The 
change in potential caused by the un- 
balance then is either 1) amplified 
and measured; or 2) bucked by an op- 
posing voltage whose value is eng 
fied and measured. 

The strain gage and bridge circuit 
are heremetically sealed in a forged 
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Table I—Characteristics of Load Cells 


Characteristic Electric Cell Pressure Cell Hydraulic Cell Pneumatic Cell 
| | 
Range, lb ) to 2000 |^ to 200 0 to 20000 [From 0 to ! 5 
) to 5000 ) to 500 0 to 40000 | to 
) ro 10000 0 to 1000 0 to 60000 [0 to 12000 
| : 
) to 20000 |) to 2000 Special Ranges of:|Units in multiple 
J to 50000 I ) to 5000 Cells Oto 12 up to 24,000 Ibs. 
tanges of Special|O to 10000 0 to 
|Cells: to 1,500,000|0 to 20000 5,000,000 
| ) to 50000 | 
Accuracy |+ l4 percent fron l4 percent from| i l$ percent of 
125 percent to ratec 25 percent to rated|reading or + 1/10 
load lload |»ercent of capa- 
jcity, whichever is 
[greater 
Sensitivity of |Full scale deflec-{Full scale deflec- |Full scale deflec- | 
Indicator tion at 13 of rated|rion at !4 of rated|rion at 1/200 of 
load load rated load 
» ] 4 = — — | * 
eee ) 10000 Ibs, s |21n. dia. by 7% 1814 dia x in high]12* x 12* x 14* 
mensions 3% igh n. high for for 
) 30000 1^ . 4 dia [20.000 Ib. unit 12.000 Ib. unit 
514 high 


— | n 
Temperature 
Limits 230 F without 





image lamage 


Advantages and 

Applications [measurements of 
llarge magnitudes 
[where extreme 
sensitivity with 
commercial indi- 
Cators is not re- 


juired 


1150 F for accuracv|150 F for — — F 
[250 F. «ithou 


| — — — 
|For force-weight |For indication or|For force-weight 
jcontrol of air or : 


luid pressures 


{120 F 


[For accurate 
measurements of |measurements and 
steady loads to |control of small 
5.000.000 Ibs. or fto medium forces 
more where high 

sensitivity is im 

portant 
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steel shell. In the compression cell, 
shown in Fig. 2, the load is applied 
directly to the column. In a tension 
cell, the load is transmitted through a 
necked down yoke, to the center of 
which is attached the strain gage. A 
universal cell also is available; it is 
threaded at both ends so that it can be 
equipped with a tension bar, and thus 
loaded either in tension (with the 
bars) or compression (without them) 





Fig. 2— Electric load cell for measure- 
ment of large tensile forces or loads 


The power supply for these cells 
ranges from 4 to 8 volts, either d-c or 
a-c, depending on the instrument used 
to indicate the strain and on the indi- 
vidual requirements. So-called "static" 
indicators or recorders are applied to 
measure steady or slowly repeated 
loads; "dynamic" indicators (oscillo- 
graphs or oscilloscopes) are used for 
impact or vibratory loads. 

A typical dynamic circuit is shown 
in Fig. 3. Instruments of this type 
usually are confined to investigations 
of structural strength of materials or 
parts. They find principle application 
in following dynamic loads of fre. 
quencies from 3 cps to 150,000 cps, 
and of magnitudes up to full rated 
capacity of the cell. 

A block diagram of the circuit used 
in a static instrument is shown in 
Fig. 4. With the exception of the load 
cell, all circuit components are incor- 
porated in the instrument, including 
the power supply, the amplifier, the 
balancing control tube, and the bal- 
ancing potentiometer. The actual bal- 
ancing of this circuit is achieved by a 
servo-actuated electric motor. Most 
indicating and recording instruments 
are constructed in principle around this 
type of circuit, but if so desired a 





manually balanced potentiometer can 
be used in place of the automatically 
balanced unit. In any case, the ac- 
curacy of a static instrument is within 
the accuracy of the load cell—-+} per 
cent from 25 per cent to full capacity. 
Static instruments also can be used to 
add or subtract the signals from two to 
eight load cells. When it is impracti- 
cal to mount an entire structure on one 
ivot point two or more load cells can 
ve mounted on or under the structure, 
and the signals fed to a central totaliz- 
ing indicator. 

The sensitivity of SR-4 load cells in 
conjunction with a static instrument is 
about 4 of rated capacity. That is, they 
can be connected to give full scale de- 
flection on the measuring instrument 
at a minimum of about 4 of rated load. 
With a cell of 50,000 pounds capacity 
and an instrument graduated in 300 
parts, a deflection of one graduation 
would register approximately 55 
pounds. With such an indicator, a 
cell rated at 2,000 pounds capacity 
could be used to indicate loadings as 
low as 2 to 3 pounds, and closer values 
could be obtained by interpolation. 

The chief application d'un of 
this type is for industrial weighing of 
large loads. Tank weighing in the 
dairy, food processing, chemical, and 
petroleum industries is a proved use, 
as are crane weighing systems in steel 
mills, warehouses, foundries, and ship 
ping departments. The load can either 
* recorded, indicated on a dial, or 
printed by a print-o-matic system. One 
unique use is on cranes that handle 
large sheets for pickling and planting 
A load cell on the crane can be used to 
indicate the amount of metal that has 
been added or removed. 

Measurement of the forces on a dy 
namometer or of the thrust from avia 
tion gas turbine and rockets is another 
use, and the matching of engine thrust 
in flight is still another possibility. At 
present, the thrusts from two or more 
gas turbines in a multi-engine aircraft 
is measured from curves of air intake 
pressure, combustion chamber tempera 
ture, and the exhaust temperature of 
the combustion gases, and/or other 
data. With load cells on the engine 
mountings, the work output from two 
engines could be matched automati 
cally with a suitable servo-mechanism 
circuit. Such load control circuits, 
might also conceivably be used to 
match locomotive output when two en 
gines are used to pull a single train. 

Another use is in fatigue testing 
machines; the static load is applied by 
a hydraulic cylinder through an elec- 
tric load cell to the part under test. 
The load cell, through suitable con- 
trols, regulates the setting of a by-pass 
valve in the oil supply line to the 
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cylinder so that the applied load is 
constant throughout the test. 


Other Electric Load Cells 


There are, of course, other forms ot 
load cells. The Baldwin Fluid Pres 
sure Cell for indicating the pressur: 
of a hydraulic system is one. In this 
cell, the strain gage is bonded to the 
outside of a pressure sensitive tube 
rhe operating principle is the same as 
other electric cells: Changes in the 
pressure of the fluid or gas in the tulx 
causes it to expand and stretch the 
wire of the grid, thus increasing its 
electrical resistance. Since the external 
circuit is purely electrical, the indica 
tor and cell can be located apart from 
one another without danger of inac- 
curacies due to leakage or line loss. 

These cells are especially valuable 
when long distance indicating is rc 
quired, or when control mechanisms 
are to be actuated as a result of pres 
sure changes. They also can be used in 
conjunction with hydraulic cells in 
cases where the hydrostatic head of 
such a unit otherwise might result in 
inaccuracies. Cells having capacities of 
200, 500, 1000, 2,000, 5,000, 10,000 
and a 
50,000 psi unit is offered on an experi 


and 20,000 psi are available 


mental basis 
Another type of cell is the socalled 
force-beam.”’ This is a bending bean 
to which strain gages are attached to 
determine the bending moment. The 
operating thereof is the same as with 
other electrical load cells, but small 
forces acting on the end of the beam 
are sufficient to cause a large reaction 
in the resistivity of the gages 
Its possible applications include in 
dication, measurement, of control ol 
force, weight, displacement, torque, 
One -— 
tion. is to a testing machine for deter 
mining the breaking strength of rayon 
fibers. Full deflection of this unit. rc 


sults in a reading on the indicating in 


acceleration, or velocity 


strument of only a fraction of a gram 
Still another is being used to measur 
the acceleration of guided missiles 


(force equals mass by acceleration). 


Hydraulic Load Cells 


The hydraulic load cell is merely a 
piston and cylinder that has been so 
refined that friction is reduced to in 
significance. A schematic drawing of a 
standard unit is shown in Fig. 5. The 
piston does not actually touch the 
cylinder. A bridge holds the piston 
central in the cylinder, with a clear 
ance of approximately 0.10 inch. A 
thin metal diaphragm stretches across 
the face of the piston and bridge ring 
to prevent oil leakage. Oil is con 
tained in the space between the dia 
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Fig. 3—Dynamic circuit used with electric load cells to indicate the amplitude of 
oscillatory loads of frequencies $rom 3 up to 150,000 cycles per second. 
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Fig. 4—A null-balancing type static instrument is the standard method of measuring 
steady loads. All components, except load cell, are mounted with the indicator. 
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Fig. 5—Schematic drawing of a hydraulic load cell. Total movement of the piston is 


less than 0.002 in. at full load capacity. 


phragm and the cylinder head. The 
total stroke of the piston under full 
load is less than 0.002 inches. The 
bridge ring is thin and made of hard 
ened steel, so that it “dishes” elastically 
as the piston moves through this small 
stroke. There is no friction 

When load ts applied to the piston, 
pressure is exerted on the oil film in 
the cylinder, and the resulting change 
in pressure is transmitted to the indi 
cating system. Because of the small 
volume of oil in the cylinder and the 
small movement of the piston, there is 
little or no inertia in the system. This 
low inertia permits quick response to 
load changes and results in a high de- 
gree of sensitivity without loss of ac- 
urat y. 

A hydraulic cell has excellent sensi 
tivity. Several load ranges can be pro 
vided by using several instruments 
These could be Bourdon gage type in 
dicators, such as shown in Fig. 1, or 
commercial circular or strip chart pres- 
sure recorders. The lowest range may 
be 1/20 cell capacity. For instance, 
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Phere is little or no friction between parts. 


full scale deflection can be secured at 
4 500 Ib load using a cell of 10,000 
Ih capacity. The minimum reading 
would depend upon the number of 
graduations. These instruments are 
very simple and reliable. Their only 
disadvantage is reaction to temperature 


change. Accuracy is affected approxi 


mately } percent for a 10 F tempera 
ture change. 

Much greater sensitivity and spread 
of ranges can be provided by the use 
of a null type Tate-Emery indicating 
system. These indicators can. provide 
low ranges as low as 1/200th rated 
capacity of the cell. Recently a 5,000, 
000 Ib unit with a 25,000 Ib low 
range showed a sensitivity of 5 pounds 
This instrument indicated a load 
change of one millionth of the cell 
capa ity 

With these instruments the loads 
from several cells can be totalized or 
subtracted, but individual loads cannot 
be read since the volume of oil in in 
dividual cells would be varied by inter 
connection. In such cases, hydraulic 
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Fig. 6—Hydraulic load cells being used to measure the forces on locomotive brake 
cells. This machine duplicates the energy of a passenger car moving at 100 m.p.h. 


cells are at a disad 
vantage with electric load cells, a num- 
ber of which can be connected to or 


and pneumatic 


disconnected from a single instrument 
by electric switching 

Two types of hydraulic cells are in 
general use: the straight compression 
cell and the tension cell. A universal 
unit also has recently been developed, 
which is constructed along the same 
lines as the universal electric cell and 
can be used to indicate either tension 
or compression Some special 
ells have been made in the shape of a 
ring, so that a rotating shape can pass 
through them. Such were de 
veloped to measure the lifting forces 
of helicopter rotors, the thrust from 
ship and aircraft propellers, and for 
similar applications 


loads 


cells 


If vibrating or oscillating loads are 


applied to a hydraulic cell, the reading 


on the indicating instrument is the 


Fig. 7 


mean value of the load. Thus, a hy 
draulic unit cannot be used to indicate 
peak shock loads or oscillating loads, 
nor is it practical for determining their 
frequency. However, vibrating loads 
do not pump up the oil, so the cell is 
practical if 
sufficient 


mean values of loads are 
If it is necessary to measure peak 
values, it can be done by inserting a 
strain gage pressure cell in the pressure 
line of a hydraulic cell. The pressur: 
cell is then properly instrumented with 
electrical indicating and the 
peak value of shock or oscillating loads 
can be determined. This 
proach can be used to determine thc 
load on a number of 
with one 


dev ICES, 
same ap 


individual cells 
instrument, because, as pre 


viously mentioned, a number of cle 


tric gages can be switched to one indi 
cator to obtain individual readings 
The best known application of hy 


Diaphragm 


Exhaust port 


iiet port 


Arr supply 





Pneumatic system of force measurement developed by the Hagan Corporation. 


Single units have capacities up to 12,000 Ib; units in multiple, up to 24,000 Ib. 
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draulic load cells is to materials test 
ing machines, such as the Baldwin 
Tate-Emery Universal testing machine 
for Measurement of applied loads. But 
they tind wide application tor wind 
tunnel balances, transmission dyna 


mometers, traction dynamometers, 
torque and thrust measurement, and in 
many weighing applications. They can 
be used to record, indicate, or control 
applied loads 

Hydraulic cells are most widely ap- 
plied when loads in excess of 500 lb 
The minimum 


practical oil film area is about 


are to be measured 


20 sa 
in., which limits the cell capacity to a 
minimum of 400 to 500 Ib. with a 


Bourdon With a Tate-Emery 
be used for maxi- 
100 lbs. In several 
cases, cells have been constructed for a 
load range of from 0 to 12 lbs; with 
1200 graduations on a standard indi 
cator, each graduation indicates 1/100 
Ib. The cell in this case is a special unit 
connected to an open system. The load 
is floated by hydraulic pressure, the 
floating being the medium 
that actuates the measuring instrument 
This unit has been used for wind tun 
nel balances, where low load capaci 
ties, extreme accuracy, and high sen 
sitivity 1s required. 

In Fig a machine that 
Was developed to determine the effi 
ciency of locomotive brake shoes. It 
consists of a series of 


gage 
indicator, cells can 
mum capacities ot 


pressure 


© 1S shown 


motor-driven 
flywheels that can be coupled to a ro 
tating shaft in order to dupli ate the 


kinetic energy of a railroad car moving 


at various speeds. When the brakes 
are applied, load cells transmit thc 
force of the brake shoe against the 


wheel to a chart-recording instrument 

Hydraulic cells are applied for meas 
uring drawbar pull of vehicles also, as 
by the Agriculture Experiment Sta 
tion at Auburn, Alabama to investi 
gate the pull of plows in different 
types of soils. Three cells are mounted 
on the towing device to measure the 
three components of force on the plow. 
A somewhat similar unit is in use at 
the David Taylor Model, Basin Bureau 
of Ships, to measure the forces acting 
on models of ship hulls and thus ob- 
tain their resistance to movement at 
various speeds 

Thus, it is apparent that fluid load 
cells have a distinct field of industrial 
Their high sensitivity 
makes them especially adaptable to 
testing equipment of all types. For 


some industrial applications, they are 


application 


less flexible than electric load cells 
The principle diadvantages: large ca- 
pacity units are relatively large; and 


head between the cell 
and the instrument may prove trouble 
some in some applications 


the hydrostatic 
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Pneumatic Load Cells 


Pneumatic load cells are somewhat 
imilar to the hydraulic cells previous!) 
referred to in which the load is sup 
ported by liquid pressure acting against 
a piston or diaphragm. In pneumatic 
cells the load is supported by com 
pressed air. The air pressure is effe 
tive against the movable member in 
one direction while the load is applied 
in the other direction. When the load 
is applied, a displacement of the mov 
able member disturbs the equilibrium 
of air flow in the system to cause an in- 
crease of pressure until the load is bal 
anced 


The pneumatic cell shown in Fig 
is typical of this type of load cell. In 
this unit the force to be measured is 
applied to the measuring diaphragm 
A relay pilot valve automatically ad 
mits or exhausts air from the dia- 
phragm chamber, acting as a null point 
regulator of the diaphragm position 
The balancing pressure is read on a 
suitable water or mercury column or 
precision type Bourdon gage. The ap 
plied force thus is equal to the product 
of pressure times diaphragm area 


This type of system is simple and 
calibration is dependent only on the 
constancy of the diaphragm area, 
which both test and use so far have 
established as being within plus-or- 


> 


minus 0.2 percent. This precision is 
realized by virtue of the manner in 
which the diaphragm is used. In equi- 
librium the diaphragm always returns 
to the same point. A deflection of as 
little as 0.002 in. is sufficient to actu 
ate the instrument. Because of its fric 
tionless construction and absence of 
lost motion, this type of load cell will 
provide a reproducible indication of a 
variation as small as one part in 50,- 
000, which is of considerable advan 


tage in investigating any friction in the 
stand or load applying system 

The accuracy of the measurement 
therefore. ıs dependent only on the 
accuracy with which the pressure can 
be read. Water or mercury columns 
are convenient and fundamental de 
vices with which high precision ts ob 
tained with only ordinary precautions 
A record of force variation can be pro 
vided by connecting a standard pres- 
sure recorder to the load cell output, 
and a number of recording or indicat 
ing units can be connected at different 
clevations without affecting the cali- 
bration or operation of the load cell. 
In addition, automatic control equip- 
ment can be used with standard cells. 

A particularly accurate relay for use 
with pneumatic force balance circuits 
is shown in schematic section, Fig. 8 
The load is applied to the upper side 
of the flexible diaphragm and is bal- 
anced by air pressure on the under side 
of the diaphragm so as to maintain 
substantially constant clearance be- 
tween the nozzle and seat under equi- 
librium conditions. This air pressure is 
automatically regulated by a booster 
pilot valve that responds to the throt- 
tling action of the nozzle and seat. The 
booster pilot valve also contains a dia- 
phragm, spring loaded in the under 
side, which controls the admission of 
air from a source of supply and the 
discharge of air to the atmosphere so 
as to maintain equilibrium between the 
pressures above and below the dia- 
phragm. The pressure above the dia- 
phragm exceeds the pressure below the 
diaphragm by à constant value deter- 
mined by the force exerted by the 
differential spring 

Air from the supply source is ad- 
mitted to the chamber above the dia 
phragm in the booster pilot valve 
through an automatic restriction. The 


S —— "S Nozzle and 


Fig. 8—A pneumatic relay system for use with a pneumatic load cell. This system 
compensates for variations in air supply pressure, compressability of the air at the 
nozzle, and changes in differential pressure across the nozzle. 
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Fig. 9—Load cells can be used on avia- 
tion gas turbine test stands to measure 
engine thrust. This stand is operated by 
the Packard Motor Car Company. 


automatic restriction is simply a regu- 
lating device which insures that the 
flow of air will be independent of the 
supply pressure. The combined action 
of the automatic restriction and the 
booster pilot valve maintains the clear- 
ance between the nozzle and seat con- 
stant and independent of (1) supply 
pressure variations and (2) of the ap- 
plied load, thus preventing any signifi- 
cant effect of the spring rate of the 
main load diaphragm on the trans- 
mitted pressure 

The pressure acting on the under 
side of the load diaphragm is used to 
actuate a Bourdon type gage calibrated 
in units of force applied to this dia- 
phragm. As with hydraulic cells, a 
Tate-Emery indicating system can be 
used for more sensitive indication with 
improver linearity over the simple 
Bourdon type indicator. 

Pneumatic load cells are primarily 
used in small to medium load ranges 
in applications where conventional bal- 
ances would be unsatisfactory. They 
are made in capacities ranging from 
0 to 1.2 lbs to 0 to 12,000 Ibs and can 
be connected in multiple for higher 
loads; they are quite sensitive and ac- 
curate especially in the lower load 
ranges. Applications include measure- 
ment of engine torque, strength of 
materials, weighing, thrust of jet en- 
gine blades and others, one of which 
is illustrated in Fig. 9 
WE GRATEFULLY ACKNOWLEDGE 
the assistance and advice given to us by 
the following concerns in the prepara- 
tion of this article: Baldwin-Southwark 
Div., Baldwin Locomotive Works (Elec- 
tric load cells, pressure cells, and force- 
beams), A. H. Emery Co. (Hydraulic 
and pneumatic load cells), The Hagan 
Corporation (Thrus Torq pneumatic 
cells), The Moore Products Co. (Indus- 


trial instruments and penumatic com- 
parator gages). 
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Types of Bushed Roller 


Various roller, side-plate and pin configurations 


STANDARD ROLLER CHAIN—FOR POWER TRANSMISSION ANID CONVEYING 
Roller width 


- 


SINGLE WIDTH—Sizes § in. and smaller have spring-clip MULTIPLE WIDTH—Similar to single width chain. Made 
connecting link; those } in. and larger have cotter pin. in widths up to 12 strands. 


EXTENDED PITCH CHAIN—FOR CONVEYING 


STANDARD ROLLER DIAMETER—made with 1 to 4 in. OVERSIZED ROLLER DIAMETER—Same base chain as 
pitch, connecting links are cotter-pin type. standard roller type. Not made in multiple widths. 


HOLLOW PIN—Made with 1} to 15 in. pitch. Adaptable © OFFSET LINK—Used when length requires odd number of 
to variety of bolted attachments. pitches; also to shorten and lengthen chain by one pitch. 


STANDARD PITCH ADAPTATIONS 


STRAIGHT LUG—Lugs on one or both sides can be spaced BENT LUG—Similar to straight-lug type as to adaptations. 


as desired. Standard roller is shown. Standard roller is shown. 


EXTENDED PITCH ADAPTATIONS 


BES 


STRAIGHT LUG—Oversized diameter roller is shown BENT LUG—Oversized diameter roller is shown. 
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Chains and Their Adaptations 


i | for power transmission, conveying and elevating. 


} 
{ 
| 





HOLLOW PIN 





STRAIGHT LUG—Lugs are detachable for field adaptation. | BENT LUG—Similar to straight lug type as to adaptations. 





EXTENDED PIN CHAINS 





STANDARD PITCH—Pins can be extended on either side. © EXTENDED PITCH—Similar to standard as to adaptations. 





HOLLOW PIN—Pins are adaptable for field adaptation. CROSS ROD—Rod can be removed from hollow pins. 





SPECIAL ADAPTATIONS 





i 


Used when flexing is desired in one direction only Used tor supporting concentrated loads 
— — ———————————————————————————————————————— 
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Industrial Time Controls—II 


Motors and Drive Arrangements 


Characteristics of synchronous, induction, and direct current motors with associated drive 


arrangements for time controls. Principles of electronic circuits for timing are explained. Gen- 


R. H. MECKLENBORG 


Electrical Engineer 
Automatic Temperature Control Company, Inc 


HAVING ESTABLISHED a recommended 
nomenclature and diagramming system 
in Part I of this series, (See PRODUCT 
ENGINEERING, February, 1948, p 125), 
the author here “Motor 


Driven” and other types of time con 
trols 


disc usses 


Motor driven timing equipment 
deserves much attention, not only be 
cause it is employed in most industrial 
but also because it illustrates ex 
cellently the principles outlined in 
Part I. Other important types of time 


ontrols, of course, 


Uses 


will be duly con 
sidered 

In general, a motor driven time con 
trol devi e consists of one or more con 
tacts that are caused to make and break 
electric circuits by a mechanism driven 
by an electric motor. The schematic 
mechanical diagram Fig. 1 indicates the 
omponents usually present in these 
devices 

A true synchrenous motor has a field 
energized by direct 
nent magnet, and 


current or a perma 

another member 
energized by alternating current. Either 
the field or the a« 
tionary 


member may be sta 
if the field is stationary the 
a-c member rotates, if the a-c member 
rotates The 
motor rotates in exact synchronism with 


is stationary the field 


the frequency of the alternating current 
applied. With frequency expressed 


in cycles per second, the motor speed is 
120 X frequen 

Rpm s l 
Number of poles 

In time controls the speed of the 


Intermediate 


mechanism 








eral construction and operation of dash-pot and other timing mechanisms are discussed. 


motor rotor is normally reduced by 
means of gears, although a low rotor 
speed can be obtained by including a 
large number of poles in the motor 
design 

A non-excited synchronous motor is 
one that does not require d-c field ex 
citation. One such motor, widely used 
in timing, is a variation of an induc- 
tion motor using a modified squirrel 
cage rotor. Although notably trouble 
free and hence popular, it can deliver 
only one third to one half of the torque 
that a true induction motor of the same 
frame size can produce. The modified 
motor starts as an induction motor and 
er going through a more or less 
pronounced period of “cogging” will 
pull quickly into synchronism with the 
applied frequency, and thereafter will 
maintain accurate speed even with vary 
ing loads. 

Synchronous motors, Fig. 2, are ex 
tremely accurate in timing when sup 
plied with a-c 
utility Public 


quen y very 


power from a publi 
control fre 
errors in frc 
quency are integrated and corrected on 
a time basis so that cumulative errors 
are practically avoided. One large 
utility reports that the maximum in 
stantancous deviation from the rated 
frequency on a 60 cycle supply is plus 
or minus one tenth of a cycle. In one 
day, they state, the cumulative error 
will not exceed 4 sec, i 
1,600 


utilities 


closely ; 


or one part in 
Such a degree of accuracy is 
obviously well within the most strin 
gent timing requirements of industry 

Induction motors are employed in 
time control work when the required 


Actuating 
mechanism 


Contacts 


Major components usually present in an electric motor driven time control. 
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iccuracy of timing is not too rigid or 
when the physical loading is such that 
synchronous motors normally available 
will not suffice. In an induction motor 
running at approximately 30 to 60 
percent of its rated load, the variations 
in speed will not be as great as when 
used over the entire loading range 
Two-field reversible induction or syn 
chronous motors are employed when 
dynamic braking is needed to bring the 
time control's driving motor to a quick 
stand-still. At full load, an induction 
motor will rotate at 90 to 95 percent 
of the synchronous speed as given by 
Eq (1); at lighter loads the running 
speed is normally about 97 percent of 
the synchronous speed 

When an a-c power supply is not 
available, industrial time controls are 
frequently operated from a d-c power 
source. In the size range normally 
available for time control devices, only 
shunt and series wound 
open to a choice 

Series motors are the most econom 
ical both for operation and for avail 
ability considerations, although they 
give a wide variation in speed with 
variations in loading. This character 
tistic usually precludes them from the 
field of time controls, but their per 
formance can be improved by incorpor 


motors arc 


iting a constant loading mechanism in 
the time control plus a speed-governor 
on the motor 

Shunt motors in the fractional horse 
power range, although not capable of 
produc ing as much torque on the basis 
of frame size, give a much better speed 
characteristic than series motors and 
ipproach the speed characteristics of 
he induction motors discussed in the 
preceding paragraphs 
difficult to 
standard stocks 

In many d-c applications, vibrator 


! 
cic tronic, 


Shunt motors 


are more obtain from 


or rotary types of inverters 
ire built into time controls to change 
an available d-c power supply into a 
The time 
control is then powered by a common 


form of alternating current 
ac motor. The net results are usually 
better than those obtained with a d: 
motor drive 

Open ly e time control motors have 
the rotor, gearing, or other internal 
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Fig. 2—Dual-drive timing device powered 


movements exposed. They are usually 
satisfactory when the time control is 
idequately protected 

Totally Inclosed motors are com 
pletely protected by their own hous 
ings, with only their output shafts 
protruding. Total inclosure may some 
times be provi led for the rotor only, 
the gearing being uninclosed 

A foot-mounted motor is convenient 
tor mounting to a surface that is par 
allel to the shaft axis of the motor 
while flange-mounting better suits 
mounting to a surface that is at right 
ingles to the axis of the motor shaft 
Many variations of these mounting ar- 
rangements are used in time controls 

Explosion-proof motors, constructed 
for use in Class I, Group D hazardous 
locations, can sometimes be used to ad 
vantage in time controls. They are, of 
course, relatively expensive and not 
readily available 

Time control motors may be "tropi 
calized", that is, have their coils and 


parts especially treated to prevent pre 


mature failure when used in lamp ho 
place l 
One or more intermediate mechan 


isms may be employed between the 


Maren, | 
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motor and the actuatin 


by nonexcited synchronous motors that maintain accurate speed after starting. 


g mechanism of 
notor driven time control. For in 
trains with or without 


ige gears may be employed 


tO 
hange the output speed of the motor 
etore entering the actuating mechan 
n, to transmit the motive power over 
| distance, or to change direction of 
arrangements rarely 
flexibility of speed 


rotation Such 
allow for any 
hange, they are mostly used where the 
d is to he a fixed factor in the final 
device Sector gearing 


when employed provides a means for 








1 
time contro 


quickly disconnecting the motor from 
the rest of the time control mechanism 
With change gears, of course, a number 
of speeds can be ol tained 

Other drive arrangements inclu 
chains and tapes of different materials 
Friction drives are sometimes employed 





e 


to obtain infinite adjustment of speed 


but their inherent inaccuracies have 


precluded any widespread application 
in time controls 
Clutches are employed to obtain a 


tion. They are not normally 


resetting a 
included in non-resetting types of 
time controls, although they are some 


times provided for easy hand-adjust 
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ment of the actuating mechanisms 
Toothed clutches in cam type controls 
that can slip in one direction only 
enable the operator to set the time pro- 
m ahead, but prevent damage to the 
open-type contacts that would result 
from turning the control backward. 

Clutches may be of the straight 
ing or the reverse acting type. The 
former engages when its solenoid or 








other actuating device is energized, and 
is released by gravity or a spring when 
the device is de-energized. Reverse 
r types are normally energized by 
a spring or gravity, and are disengaged 
y the solenoid or other actuating force 
This differentiation was explained in 
Part I of this article 

Clutches may be of the friction-face 
or serrated-face type. The former per- 
mits exact timing but requires a greater 
lutching force. The latter gives some 
minimum-step timing but normally 
provides a stronger mechanical connec- 
tion with a given clutching force. Of 





he friction-face clutches, some are 
tal to-metal and are cone shaped or 
Hat, others are faced with friction ma 


1 
terials such as cork, rubber or leather 


Reset devices are included in time 
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Fig. 3 


controls that require automatic or de 
liberate return to a starting point after 
completion of the time program or 
upon power failure. When the action 
is to be automatic, return may be 
accomplished by a spiral, coil, or other 
type of spring or by gravity. By the 
employment of a reverse action clutch 
any reset action is delayed until after 
the end of the time program at which 
time the clutch is deliberately 

gized. At this time, the reset devi 
tree to return the timing mechani 


the start position 
1 he accomplished by 
' 


Reset may also 
a high-speed motor that is automatically 
or deliberately connected into the 
ing mechanism at the time 
to take place. The motor can he 
ranged to return the mechanism to the 
“art position either in the reverse di 


— — — — 


Fig. 4—A tripper plate (upper center) 
snaps the contacts open and closed. 
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rection f 


the same direction 


Open type contact on this repeat-cycle timer is actuated by graduated split cam 


rom the timing action of 


whichever seems 


best suited to the particular time con 


trol Re 
such a | 
desirable 


When 


for a sii 


setting may be manual when 
ack of automaticity is either 
or necessary | 

employed, hand reset may call 


p-clutch connection, or some 
| 


other easy means of disconnection, be 


tween th 


intern l 
Intermed 


| loyed 


tor Is CO 


e handle and the timing mech 


l ( employ 1 during the 


l 
s A 
imple; non 


controls, when 
speed Is. satisfac 

ung mechanism, no 
iate mechanism need be em 
In such constructions the mo 


nnected directly to the actuat 


ng mechanism 


Fig. 5 
mounted 


y of actuating mechanisms 


used to trip the contacts of a time con- 
trol on and off is almost limitless, 
therefore, only the most generally used 
movements for industrial motor-driven 
timing units will be discussed 

Cams having two or more levels on 
their peripheries can be used to give a 
motion at any point or points during 
Relatively slow op 
eration results when the travel is from 
a low to a high level, but a sharp drop 


rotational travel 


off can be obtained when going from 
a high to a low level. Since slow a 
tion is normally undesirable from a 
standpoint of electrical contact actu 
ation or for accuracy, two cams, fre 
quently referred to jointly as a “split 
cam", may be employed to give quick 
The single 
pole, double-throw open type contact 


action in both directions 


on the repeat-cycle timer shown in Fig 
3 is actuated by a split cam graduated 
for ease of adjustment 

Swinging or moving arms are fre 
quently employed to trip the contacts 
as the arm progresses through its arc, 
or to trip but one set of contacts at the 
end of its arc. 

Punched, notched, or embossed 
tapes of paper, metal, or plastic mate 
rial may be used to actuate contacts 
The tape is driven at the required 
speed under feeler members that in 
turn trip contacts on and off whenever 
the hole, notch, or embossing appears 
inder the feeler. Some movements use 


} 


t constant. contact. between. the tape 


and the feelers, while others apply the 


tape only il repeatc l in 

als. As a result of this difference 
some Lape actuated contacts can make 
ind break at infinitely adjustable 
points in the time program, while oth 
ers must make and break only at fixed 
small-incremented points 

A tripper plate movement, like that 


on the time 


eelers to th 


control shown in Fig. 4, 


Twelve circuit cam time control with open-type contacts. Fine silver points are 
on bronze arms. Plastic cams and clamping blocks provide insulation 
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ce Meee oe eet 


Fig. Air poppet valves actuated by 
provides a sharp-edged plate that sus 
When the 
plate is moved the required distan 

the notched arms drop down to the 
low levels of their notches, thereby 
providing motion for actuation of the 
contacts The 
together during a short 


tains a set of notched arms 


arms may drop down 
motion of tl 

tripper-plate, or they may be spaced 
along a relatively great 

plate motion. In the latter arrang 
ment time intervals are provided hy the 
various distances; in the for 
mer the contacts are designated to drop 
at the end of 

Open 

made 
(silver, 


distance 


f 
ol 


whereas 
the preset time 

type contacts have poin 
the contact materi 
platinum, and miscella 


and operate at 


ot usual 


mixtures ) speeds and 


pressures in keeping with good electri 


Fig. 6—Inclosed contacts in this time con 


trol are precision snap switches. 
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motor driven 


cams. n O8—A 


ontacting 
ontacts 
clean 


practice. Such uninclosed 

satisfactory in normally 
atmospheres and can be 
structed in a large variety of poles and 
The time control shown in 
5 has twelve circuits, its open 
contacts are points of 


are 


con- 


throws 
lig 
fine silver 
mounted on phosphor bronze arms 
Insulation is provided by plastic split 
ams and plastic clamping blocks. 
Inclosed ont 


type 


acts are housed in vari- 
ous types of plastic and certain other 
They are more limited in 


variety than the open type but are more 


1 
naterials 


resistant to failures resulting from dust 
dirt ind erosive 
| 


ontacts in [x 


elements Inc losed 


seen in the section of 


Thes 


Ivon swit Des i 


ne control shown in Fig. 6 
tion pre 
| by the 

cam peripheries 


roller arms following 


n 

Hy sealed contacts } C 
t 1 
possibility 


from destructive 


of corrosion rc 


fumes and 


particles touching the contact surfaces 


They usually take the form of a sealed 
lass tube, inside ot 


which a pool of 
mercury is employed to make contact 


to a metal electrode or to another pool 
of mercury when displaced by tilting 


of the tube, or by internal displacement 


a floating magnetic element 


ved by an external magnet 


ontrols frequently actuate a 


ilves, which in turn control 


pply of air to cylinders at 
components of a illy-ope 


t 
valve 


pne 
proce These 
normally open oi 
closed and operate at 15 to 60 psi air 


Air poppet valves actuated 
by cams are shown in Fig. 7. Note 


itl 
| machine or 
may he normally 


pressure 


timing assembly 


" 
Ai b 


EN 


E 
E 


: 


: 


with relays, lights and switches. 


also the disk-type indication of the 
cycle's progress 

Quick action of contacts when mak 
ing or breaking is generally desirable 
Not only may speed increase contact 
capacity and life, but it generally pro 
motes a high degree of accuracy in the 
time settings. In some instances, how 
ever, the design of a time control ne 
cessitates slow action in one or both 
contact motions 

Motor driven time controls fre- 
quently include auxiliary equipment or 
cwn es that, directly or indirectly, in- 
fluence the net operation of the control. 
Many specifications cover such auxil- 
iaries that y the designer 
of the time the auxiliar 
ies may have somc important or critical 
relation ! introl itself. Some 
of the more frequently applied auxil 
iaries are discussed here 


€ 


are best set b 
ontrols, since 


» the time 


Relays are employed for holding-in 
action. from 
one circuit, for high current switching 
from current and for 
inder-voltage protection 

Indicator lights may be included to 
show that the time control is in oper 
ition, that it has completed its cycle, 
that the load cir 
losed or Indicator 
sometimes connected 
ilarms or visible 


Such indication 


for multi-circuit 


circults, 


low circuits, 


or various uits are 


lights are 
audible 


remote 


open 
I 

with 
indicators at 
of the cycle’s 
progress may be provided as an aux 
tliary feature when the 
nechanism itself does not 


points 


ontrol 
include it. 
This indication of progress may be in 
the i dial with a traveling 
pointer, a rotating dial passing a fixed 
marker, or a rotating disk with gradu- 


time 


form ot 
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ations around its periphery. Colored 
strips are frequently added in time 
controls to indicate general portions of 
the time program of a process control 

Switches of the sustained-contact 
and of the momentary-contact types 
such as pushbuttons, may be included 
in the total time control assembly for 
controlling the line power supply, 
starting, stopping, resetting the time 
control's program, and for controlling 
the power supply to the individual load 
circuits. Overload protection in the 
form of fuses, fusetrons, or circuit- 
breakers may be included to provide 
excess-current and excess-voltage pro- 
tection for the time control itself, or 
le : I : ien i ERE for the load circuits being controlled, 
Fig. 9— Elementary diagram of components in an electronic time delay circuit, or for both. The control assembly 
shown in Fig. 8 gives some idea of 
how auxiliary equipment such as re- 
lays, overload protection, lights, and 
switches can be incorporated in a tim- 
ing layout. 

Many time controls make use of 
electronic principles and equipment 
for purposes of detection and relaying, 
but the distinction accorded electronic 
timing units themselves depends upon 
some fundamental principle. 

In the electronic time delay circuit 
shown in Fig. 9, if the constant volt- 
age E is suddenly impressed across a 
series circuit containing resistance R 
and capacity C, the voltage E, across 
the condenser will vary with time (¢ 
in seconds) according to 

E, = E (1 — 2.718 - vee 2 







C (farads) 


£g 
a-c volts) 


If the condenser voltage E, is used 
to control the grid potential of an elec- 
tronic tube, the tube will not "fire" 
(conduct current from the plate to tht 
cathode) until E, reaches a critical 
value. Thus, the time ¢ from the im- 
Circuit pression of E until the “firing” of the 
tube can be adjusted by varying any 
of the circuit values in accordance with 
Eq (2). Usually it is most convenient 
to vary R, as for example, by means 
of a rheostat. The same general idea 





Fig. 10—Typical electronic time control circuit for fractional second delays. 
“1 to 2” controls the machine or device to be timed when contact P is closed. 


e S aa has countless ramifications. In Fig. 10 
ron plunger ai ma o —" is shown a circuit that has been used 
— nm successfully in a commercial electronic 

— timing unit, circuit 1 to 2 controls the 
Sustained machine or device to be timed when 
starting contact contact P is closed. 

O———_ Dower supply Industrial electronic time controls 
Solenoid -- fo solenoid are very satisfactory in timing ranges 


from a few thousandths of a second 
to five seconds. Beyond this range the 
uncontrollable inaccuracies begin to 
exceed those of electric motor driven 
time controls and other devices. For 
one or two timed actions, electronic 
Disk can be equipped with a timers compare closely with motor- 
Quick -escape valve fo obtain . $ 
aaa s aP driven time controls in price; how- 
plunger in one direction ever, for higher numbers of load cir- 
either up or down cuits and timed intervals, electronic 
timers are usually more costly 
Fig. 11—Cross-section of a typical dash pot type of fluid escape time delay unit. A variation of the basic electronic 
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timer is the “cycle counter” type used 
in the control of welding periods. In 


certain welds, chiefly on delicate as 


mblies, the amount of heat expen led 
must he kept within limits to prevent 
lamage to th« parts being welded. This 
limiting is done by controlling the 
number of half-cycles of a-c welding 
power that are impressed across thc 
clectrodes during one weld. Electroni 
circuits that are “triggered” by the 
sinc-wave fluctuations of an alternating 
current arc employed to give this 
ction. NEMA standards for industrial 
control equipment contain much help 
ful information regarding the nomen 
clature, and ratings ol electronic time 
ontrols for welding uses 

Various types of dash pot and other 
fluid-escay arrangements are em 
ployed to give simple time-delay action 
In combination with other time con 
trols, they have been used for many 
years in such applications as automati 
electric motor starting, and automati 
re-closing of circuit breakers. The gen 
eral construction and operation of a 
Huid escape, time delay unit is shown 
in Fig. 11. Air and different oils are 
ised as fluids. The time delays avail 
able range from split seconds to several 
minutes. Adyustn 


ient can. be obtained 
by varying the opening of the es ape 
ports in the mechanism, by changing 
the fluid, or by changing the effectis 
length of stroke of the moving part 
that trips the load contact 

Such units feature simple construc 
tion and lack of quick-wearing s 
faces. Changes in aml 


and humidity, 


nent emperature 
however, make them 
rather inaccurate and subject them to 
considerable variations from operation 
to operation Adjustments usually have 
to be made at the factory or by trial 
and-error methods in the field, since it 
is difficult to adapt dials or scales to 
the escape port motion with any de 
ree of satisfaction. Accordingly, fluid 


escape units Are 
smaller and 


usually somewhat 
onsiderably less expen- 
sive than their motor-driven time con 
trol equivalents 

Electric heating elements that cause 
a bi-metallic strip to deflect are used to 
create a time-delay, Fig. 12. The dif- 
ference in rates of expansion of the 
two metals in the strip causes it to 
bend slowly as it is heated. Such units 
can provide delays from about 20 se 
to several minutes. But, because such 
inits are influenced by ambient tem 
perature 


hanges and variations in the 


ondition of the bi-metallic strip, not 


much accuracy of setting or repeat 


ability can be expected. Thermal delay 
inits are relatively inexpensive, | 
quite. reliable because. of the absence 


but 


ot 


parts 


wearing 


For installations where electricity for 
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Fig. 12—Schematic arrangement of the components in a thermal time delay unit. 





Fig. 13—Air motor driven non-reset cam timer that controls three air poppet valves. 


operating a time control is undesirabl 
air-motors may be used. They are sup 
plied with 15 to 90 psi of « lean filtered 
air carefully regulated by means of a 
line pressure regulator. Because of thc 
high speeds at which such motors op 


erate, they usually require gear reduc 
tions to obtain final speeds that are 
within practical time control ranges 
Air-motors, having characteristics sim 
ilar to those of a series electric motor, 


will vary widely in speed if the load is 


subject to variation. Design of the 
time control's mechanisms, contacts 
and auxiliary equipment must provide 
lor a maximum amount of constancy 
n the loading upon the driving aii 
motor 

Such time controls will probably 
ilso be equipped with air-poppet valve 


ype of contacts, thereby making the 
unit entirely air-operated. This equi 


ment is particularly useful in hazardous 
environments, since expensive explo 
sion-proof inclosures and precautions 
are not needed. In Fig. 13 is shown 
an air motor driven cam timer. An air 
cleaner and a pressure regulator are 
mounted in the air supply line con 


nected to the back of the motor. Sector 
gearing, split cams and setting disk 


provide accurate adjustability 





Eprror’s Nore. Part III of this article 
will deal with factors that should be 
studied by design engineers when orig 


inally laying out a machine or arrang 


These include 
sequence and timing of automatic op 
erations, devices actuated by time con 


ing a process proje 


trol device, method of starting time 
control, action of time control in event 
of power failure, and ambient condi 


tions at point of installation 
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Fig. 2—Relative effects of various alloy- 
ing elements on the hardenability of steel 
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On the Properties of Steel 
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other alloying elements aftect the hardenability and mechanical 
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for ease of machining, welding, and hot and cold working. 
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THE EFFECT of an alloying element on 
the properties of a steel is often dith 
cult to predict because of the many 
factors involved. Accordingly, only 
generalizations can be made on the 
effect of any one alloy or combina- 
tions of alloys on a specific property 
of the material. These generalizations 
then should be supplemented by a 
more detailed study of each alloying 
element, and in addition, of the prop- 
erties of standard steels containing it 

Each of the eight or ten common 
alloying elements, as well as carbon, 
manganese, phosphorus, sulphur, and 
silicon, has a variable effect, depend 
ing, on the quantity present, although 
not necessarily in direct proportion to 
it. To complicate things further, the 
effect of the combination of 
elements is not in proportion to the 
effect of each individual element 
However, some generalizations can be 
made on the basis of mechanical tests, 
empirical data, and experience. In this 
article, these generalizations are con 


several 
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fined to wrought steels with a total 

alloy content less than five percent 
Tensile Strength 

As is shown in Fig. |, tensik 


strength of steel has been found to be 
nearly n to hardness by the 
usual methods of 
is often 


measurement, so it 
to think of the 
two properties as being synonymous 
Because the hardness and strength of 
a given steel can be varied over a wide 


convenient 


range by thermal and mechanical 
treatments, these conditions must be 
visualized: (1) the steel is trans 


formed to a structure consisting prin 
cipally of martensite by heating, liquid 
quenching, and tempering; or (2) it 
is not heat treated or else it is heat- 
treated and transformed to a soft struc 
ture, usually consisting of ferrite and 
pearlite, by cooling in air. The only 
major exceptions to this classification 
re high alloy steely (close to 5 per 
cent total alloy content) of compara 
tively light 
air cooling 
hardening 

Quenching develops hardness and 
strength in function of the 


sections; in these steels, 


results in practically full 


steel 
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rate of cooling. The faster the cooling 
rate, the higher the hardness will be, 
up to the maximum for that composi 
tion, there are accompanying 
circumstances that complicate the pi 
ture, as retention of austenite in 
the more highly alloyed steels. The 
hardenability of a low alloy steel is a 
measure of its ability to reach maxi- 
mum hardness (strength) throughout 
by liquid quenching. When the hard 
enability ot particular heat or melt 
of steel is determined by the 
test, the behavior of the 
heat treatment can be 
reasonable accuracy. Of significance ts 
the fact that strength and its control 
can be regarded as equivalent to hard 
ness and its control 

The best combination of mechanical 
properties is obtained if the steel is 
first fully hardened and then tem 
pered to the desired hardness. To 
avoid excessive warping, crac king oi 
residual stresses, it is 


unless 


such 


proper 
steel during 


predicted with 


undesirable to 


specify a greater hardenability than 
is just necessary harden the piece 
throughout. The order of increasing 


effect on hardenability of the common 
illoying elements when the alloy is 
in solution in the austenite is consid 
ered to be as tollows ypper, nickel 
silicon, chromium, molybdenum, man 
ganese, carbon, titanium, vanadium 
and boron. These relationships arc 


, 


2. Quantitive data can 
be used for preliminary calculations 
or estimations of the quantity of any 


shown in Fig 
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Fig. 3—Fffect of elements on the harden- 


ability of steel, per unit of equal cost. 


element that will 


provide 
hardenability in a 


given 
steel. However, 
there are two other principles that 
must be recognized 
steel in this manner: First, a combina 
tion of alloying elements is more 
effective in increasing the hardenabil 
ity of a steel than a greater quantity 
of one of the elements alone; if 
greater hardenability is desired in an 
existing steel containing chromium, a 
more effective way of obtaining it is 
to add a given amount of 
alloy—molybdenum, for 
than to increase 


in choosing a 


another 
instance 
the chromium con 
tent. The second consideration, ob 
viously, is that the addition of each 
alloying element to a steel increases 
the final cost to a different degree, so 
that unit must be bal 
anced against cost In Fig 5 1s shown 
the benefit to hardenability per unit of 
equal cost for several alloying ele 
ments 


ettectiveness 


The foregoing statements may ap 
pear to imply that hardenability and 
cost are the only factors to be consid 
ered, and that it would be logical and 
practical to design a steel for each 
new application on the basis of desired 
properties and cost. There are serious 
objections to such a procedure 

It is obviously impractical, from the 
standpoint of manutacture, to supply 
each user with a steel of his own com 
position. As a result, a 


user must 


choose a standard steel with a known 
hardenability-—which will 
provide mechanical properties within 
acceptable limits. 

On the other hand, obtaining the 
proper hardenability is not the whole 
answer to any problem of steel selec 
tion, as there are a host of other con 
siderations involving other properties 
of the steel. For example, certain com 
hinations of alloy steels would not be 


range of 
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economical to melt, such as those with 
very low carbon and very high manga 
nese; others would be difficult to roll 
or forge, such as those with high car- 
bon and high chromium; others would 
not have sufficient ductility at a given 
strength, such as those with high car- 
bon and high chromium; while others 
might require too close a control of 
the heat treatment. Besides, there are 
machinability, weldability, cold forg. 
ing, toughness at low temperatures, 
strength and ductility at elevated tem 
peratures, endurance strength, and 
many other properties to consider. 
In spite of the belief that the best 
combination of properties of steel is 
obtained by liquid quenching and 
tempering, there are numerous reasons 
why many steels are used in other 
conditions. Often it is impractical to 
quench because of the size of the 
piece. For certain large forgings the 
internal stresses set up by the quench 
ing Operation would be too great 
There are a few instances where a par 
ticular property, such as creep strength 
is highest when the steel is in the nor 
malized condition. Quenching of plate 
steels. is a. difficult and rather costly 
operation with the usual equipment, 
consequently, plate generally is used 
in the "asrolled" condition, though 
there is a growing tendency to nor 
malize and temper the harder grades 
When steels are not given final heat 
treatments involving liquid quenching, 
the relative effects and the practical 
uses of the alloying elements differ. 
Hardenability, as the term is usually 
defined, is no longer a major considera 
tion in low alloy steels. since actual 
hardening to the extent obtained dur 
ing quenching is not usually desirable; 
increase of strength and hardness is 
however. An exception noted 
earlier, involving air hardening in 
light sections. The strength of steels 
cooled in air is raised by the following 
alloying elements, listed in order of 
increasing effect: nickel, chromium, 
copper, silicon, manganese, titanium, 
vanadium, molybdenum, and carbon 
In most applications of normalized 
or as-rolled high strength 
ranges, localized hardening of small 
should not be allowed to take 
place since it reduces the toughness 
materially. This influences thc 
sclection of alloying elements as much 
as does the order of effectiveness. For 
example, vanadium promotes the for 
mation of a fine, uniform pearlite 
structure without hard spots, while at 
the same time contributing to increased 
strength, so that its use for high 
strength, normalized or as-rolled ap 
plications is thereby favored. Although 
larger quantities of nickel are required 
to affect an appreciable increase in 


was 


steel in 


ireas 


factor 


strength during normalizing, this ele 
ment greatly benefits the toughness of 
the steel and has little tendency to 
cause localized hardening. 

So far, the discussion has pertained 
to breaking strength or ultimate 
strength. It is often of greater im 
portance to know the yield point or 
elastic limit of the steel, since the 
permanent deformation that occurs 
with higher loads is as bad as actual 
failure in most structural applications 
Attainment of the proper ratio be 
tween yield point and ultimate 
strength in a steel often constitutes the 
major reason for the introduction. of 
alloying elements. For example, by the 
introduction of a limited amount. of 
alloy in large normalized forgings, the 
ratio of yield point to ultimate strength 
can be raised from about 0.50 to 0.70 


Ductility and Toughness 


The ductility and toughness of steel 
are, in general, inversely proportional 
to strength in low alloy steels. In es- 
tablishing this relationship, however 
a distinction should be made between 
steels properly heat-treated and steels 
improperly heat-treated, either inad 
vertently or as the result of unavoid- 
able phases during manufacture or 
fabrication; in the former, the correla- 
tion between toughness and strength 
is the rule, while in the latter it is the 
exception. In addition, there are devia 
tions in this relationship in high 
strength steels, particularly at high or 
low temperatures. 

Those alloying elements such as 
nickel, silicon, manganese, and cop- 
per that dissolve mainly in the iron 
matrix are often said to promote 
toughness, but there are so many ex- 
ceptions and conditions that the rule 
is usually more confusing than help- 
ful. Toughness of normalized, low- 
alloy steels at room temperature is 
benefited most by vanadium and nex: 
by molybdenum (both in small 
amounts), third by nickel (am 
amount), fourth by manganese (under 
one percent) and fifth by copper. It is 
affected adversely b; ( least), 
chromium ( without other alloying ele 
ments present ) carbon (most) 
This listing is necessarily arbitrary 
sime actual results depend on such 
conditions as the size of the piece, the 
balance of the composition and the 
practices employed in the steelmaking 
operation. Steels in the quenched and 
tempered condition are made tougher 
by small amounts of vanadium or 
molybdenum, and by nickel in any 
amount. Increasing the carbon content 
decreases toughness; increasing the 
chromium content in steels containing 
no other alloying elements also de 
creases toughness under certain circum- 


silicon 


and 
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Fig. 4—Relative effects of various alloy- 
ing elements on ease of cold forming 


stances, such as ra 
high normalizing emperature 


element 


id cooling from a 
Other 
s have only a small influence 
on nnde 
At low temperatures, the 
alloying elements influ nce 
in approximately the same 
the relationships change in a 
too complex to d 
Nevertheless, th« 


various 
toughness 
order, but 


manne 





so-called “transition 


temperature the temperature at 
which the toughness decreases. mos 
rapidly as temperature 1s lowered IS 


worthy of mention. The toughness of 


various steels depends on whether thc 


testing or below 
tl 


Stecls for 


DE 


temperature is above 
his transition Lp ature 
use at low temperatures should 


selected so that the transition tempera 
below the temperature in 
hat the tough 

1] } + t 
ness will be consistent and 
high This 


por ant mn 


tur IS 


service, thus insuring t 


sufficiently 
property is not only im 
— 5.253 
steels for equipment to be 
ised during the 
climates, but 


winter in northern 
with ini 


quency, for appli 


reasing = tre 
ations such as the 
storage and transportation of liquefied 


ind other hemicals 


vases 


Fatigue Strength 





Ihe ionship between the et 
durance limit or fatigue strength. of 
alloy steels and the tensile strength 
varies slightly above or below a ratio 


of 1 to 


steel, 


depending on the type of 
its tensile strength 
treatment. Quenched and tempered 
steels having tensile 
range of 


strengths in the 


00.000 t 150.000 ps 
O 1 } I 


gen 


illy have fatigue strengt} 
proportion to 
would in 
treatment 


higher tensile 


1s higher in 
strengths 
another 


tensile than 
they 


heat 


ondition of 
or with either lower or 
strength. Nickel steels 
quenched and t empered condi 
and vanadium e a in this or 
the normalized and 


in the 
trons, 


tempered cond 
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tion, have high endurance ratios. Low 
carbon steels often give misleading re 
sults when fatigue tested, because act- 
ual cold working, with consequent 
strengthening and deformation, takes 
place during the testing. Care must 
» used in translating the results ob- 
tained to actual conditions of service 
Notches resulting from the shape of 
the part or from a rolled, forged or a 
machined surface lacking smoothness 
lowers the endurance limit appreciably 
Surface corrosion is quite deteriment: | 
Some investigators have established 
factors by which laboratory values for 


endurance limit can be reduced for 
given surface conditions of parts in 
Service Such factors vary with the 
grade of steel, however, and must be 


used with caution 


Machinability 


The ease with which low alloy steels 
can be machined 
extent 


depends to a greater 
upon strength, ductility and mi 


crostructure than upon 


composition 
containing more than two per 
ent nickel, with no other alloying ele 


ment pre sent, 


Steels 


constitute the principal 
exception ; these are dithcult to 
machine tough 


steels 
because of a ferrite 
structure caused by the presence of 
nickel 

Molybdenum, | chromium, nickel 
vanadium and aluminum m. ke the at 
tainment of an easily machinable struc 
difficult as the 


increased—in most 


ture more amounts are 
cases, by the re 
softening that they impart 

Since a machinable 

| which the micro 
ered and rearranged 
form 


sistance to 
» the steel steel 


s generally one ir 


onstituents are alt 


with respect to the most suitable 
propertic 
gree that the steel can be altered 
ilitate machining is limited by 
the alloys id le 1 t » the steel to obtain 
the desired ianical. properties 
nickel is different in 
the matrix no matter 


for optimum mechanical 


rie k 


4 med 
The role of 

ghens 
arrangement of microconsti 
minum addition 
maintaining a 
size, results in a fine di 


tool dulling 


s throughout the steel 





whi h 
fine grain 
spersion of 
aluminum-oxide 


Weldability 
Weldability of alloy 


large 


steels de pends 
tO à 
withstand 


extent on their ability to 


rapid — and cooling 


without damage or impairment of 
mechanical propert ies In a sense 
this is the inverse of hardenability, for 
hardening and the consequent reduc 


tion of toughness decrease the efficiency 
of the 


welded joint All 


common 


alloying elements, with the exception 
of vanadium in the range of about 0.08 


weldability by 


o 0.20. n le 


may ae 


rease 
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causing a hardening of the zone adja 
cent to the weld. If the steel is heated 
before and after welding, this impair- 
ment of properties can be decreased or 
avoided, provided cooling is sufti- 
ciently slow. The associated grain 
coarsening cannot be corrected without 
a complete heat-treatment, but it can 
be reduced by the addition of such ele 
ments as vanadium and titanium 


Formability 


The formability of steels is approxi- 
mately proportional to ductility 
inversely proportional to hardness 
Thus, those alloying elements that are 
effective in increasing hardness and in 
decreasing ductility, 
and 


and 


such as chromium 
reduce the formability 
when present even in small amounts 
Those elements having 


silicon, 


a lesser effect 
a beneficial effect on 
ductility, such as nickel, it 


ability in. many Except for 
small amounts of manganese, all the 
alloying elements have a detrimental 
influence chromium, sili- 
on deep draw- 
This is true notwithstanding that 
ertain alloys do have beneficial effects 
on the properties of the final 
drawn product For cold bending 
and forming operations, vanadium, 
molybdenum, manganese (moderate 
amounts), nickel and copper are benc 
ficial, while silicon and chromium are 
detrimental, as shown in Fig. 4 


Hot Workability 


In hot rolling or forging operations 
most alloying elements act 
the steel 


on hardness but 


crease form 
stecls 


espec ially 
con and molybdenum 
ing 


to stiffen 
at elevated temperatures and 
thus make the operation more difficult 
Nickel does not decrease the hot work- 
ability to a great degree, but it does 


— in à — scale. Manganese ts 


beneficial in. preventing embrittlement 
hy — ye is detrimental in 
some hot working operations becausc 


it segregates in the uncombined state, 
becomes plastic or liquid at tempera 
tures in the hot 


causes discontinuities in 


forming range, and 
the steel; this 
ype of embrittlement is one form of 
the phenomena known a 


Molybdenum, 


hot-shortness 
silicon, and vanadium 
(above 0.20 percent) cause a strength 
ening of steel at higher temperatures 
thus decreasing the formability. Chro 
mium and vanadium in moderate 


amounts have little or no effect 
Grain Size 
Mechanical 


thermal cycles, 
influenced 


properties, response to 
and machinability are 


large extent by 


grain 
size. In the majority of steels, grain 
size is reduced by elements added at 


the end of the 
Aluminum, 


steelmaking 


pro ess 
vanadium and 


titanium 
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Steel A 


C-050, Mn-0.83, Si-Ol!, Cr- 104, 
V- none 


Fig. 5—Effect of vanadium on grain size of 


hr, and furnace cooled. Aluminum and tit 


are used for this purpose; it 
mentioned that 
usually used, 
tew 


might be 
while aluminum is 
it must be avoided in a 
instances because it 
formation of nonmetallic inclusions 
and sometimes promotes graphitiza 
tion 


causes the 


Vanadium is used to regulate 
grain coarsening when a coarse struc- 
ture is desired during part of the 
processing operation, as, for example, 
when a coarse grain Structure 1s neces- 
sary during rough machining, but a 
fine grain structure 1s necessary in the 
finished part. Fig. 5 illustrates thc 


grain refining effect of vanadium 


Corrosion Resistance 


Within the comparatively low-alloy 
group of steels under discussion, no 
one element, with the exception of 
copper, causes a great difference in the 
rate of corrosion. Chromium, nickel, 
and silicon t 
degree than copper 


are good but to a lesser 


Phosphorus has 
a strong effect in small quantities, al 
though other considerations often pre- 
vent the introduction of this element 
No great benefit from chromium | is 


noticed until than 
is present, while nickel is mildly 


tive in amounts about 
percent. 


more five percent 
effe 
lower three 
There is a group of low-carbon high 
strength steels that is especially noted 
for resistance to atmospheric corrosion, 
although corroding media more severe 
than the average industrial atmosphere 
are almost as detrimental to them as 


to plain carbon steels. These steels 
ontain between 0.30 and 1.30 percent 
copper, and most of contain 
nickel in amounts greater than the 
copper; nickel is not added for cor- 
rosion i however. Between 
0.07 and 0.15 percent phosphorus is 


present in some of these steels, and 


them 


resistance, 
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Mn-O 8I, Si-020, Cr- 094, 
v- 010 


c-050, 


steel. Specimens heated at 1575 F for two 
anium also decrease grain size 


about One percent silicon is sometimes 
used to 


and 


increase corrosion resistance 
Exposure tests show 


that these steels have between two and 


strength 


seven times the corrosion resistance of 
plain carbon steel, depending on the 
but even they 


same class as stainless steels 


alloy content, 
not in the 


in this respect 


so, are 


Other Properties 


Abrasion resistance is obtained in 
principally from and 
from those alloying elements that form 
stable Chromium, molyb- 
denum and vanadium are most effec 
while manganese (in small 
silicon and nickel 
effects. High manganese 
inity of two percent) is 
However, many other fa 

tors such as the tvpe of heat treatment 
and the nature of thc 


ind its mode of contact with the 


steels carbon 


carbides 


tive, 
amounts) 

have mild 
(in 
effective 


copper 


the vi 


abrading surface 
steel 


have an ibrasion 


important cttect. on 
resistance 
Finally, the response of alloy steels 


o various heat-treatments such as car 
burizing (rate of carbon penetration) 
nitriding (absorption of nitrogen), an 
nealing (ease of obtaining a sufficiently 
soft structure), quenching in liquid 
(successful hardening without exces 
and the 
avoidance of embrittlement and other 
undesirable characteristics 


sive distortion or cracking) 
is often the 
hoosing one steel 


lly 


deciding factor in 
Us 


meet seve 


steel must be 


ral of 


ments. For exampk 


be case-hardened ! 


over another 


chose n to these re 


1 steel that 
irizing 


1 e 
ble of 


quire 


it the same time 

ing quenched 
distortion 

The different 


methods of heat treatment is shown in 


without 


hardness obtained by 


1949 
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Fig. 6—Hardness distribution in steels 


subjected to various heat treatments. 


the effect of alloys on 
response to heat treatment is ex- 
ceedingly complex, nothing more can 
be done in this article than mention 
that the problem exists 

Summarizing, it is apparent that the 
hardness and strength of various alloy 
steels, particularly of quenched steels 
of moderate section size, can be pre- 
dicted with some measure of certainty 
under the proper circumstances. The 
yield point bears a relationship to ulti- 
mate strength but this relationship 
varies with different compositions. Duc- 
tility at normal temperatures is, in a 
general way, inversely proportional to 
strength, but is influenced to different 
extents bv the various alloying ele- 

Often, however, the designer 
onsider other properties such as 
formability, weldability, machinability 
and abrasion 
endurance and response to 
heat treatments. And while 
veneral statements can be made regard- 
ing the broad relationships the 
alloving elements to properties 
of steel. these general statements are 


knowl 


Fig. 6. Since 


thas 


ments 
must 


corrosion esistance, 
strength 


various 


ot 


these 


dangerous if applied without 


cdge of thc de ails. 
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Fig. 1—Cabinets for radar units made of prefabricated structure. The time required for design, production, and delivery of the 
first run of these units was two weeks. This short time lag between design and production is a major advantage of prefabrication. 


Applving Prefabricated Structures 


for Cabinets and Housings 


Standardized sheet metal construction that decreases design to fittings. The traming is composed of 

; : : : : E a male or "ter er" member, and a 
production time and lowers required tooling and die costs. feuis d "dnand" eus nadie 
shown in Fig. 4. In assembly, die- 
formed flanged edges of the panels 
enter the channel frame and are 


clamped by the tensioner. As the ten- 


F. G. FABIAN, JR. r 1 was designed, and the first pro 
Design Engineer, The Lindsay Corporation Iuction was delivered within two 


Y weeks after receiving the order. Ulti i 
PREFABRICATED STRUCTURES often — ee a sioners are tightened, the sheets are 


matel the nher prod l . } l 
. lat civ n number TOUCUCEL TC. C 
an be adapted for industrial cabinets , — E * 1 
1 . . ilmost 5,000 units, although this was 
and housings with a saving in cost : Ti thus pi 
not anticipated at the start € size r 
proportional to that realized when they a P loads. For exa a dead load of 
are used for buildings. While pre an t -—7 "7 "'" 15 tons can Ix pported on a 36 in. 
| ) —- i ; strip of ordinary 24 gage (0.0239 in.) 
Dic an — = hot rolle l nt led steel sheet with 


kept low, either because of a 11 
E x n - out exceeding the yicld point of the 
volume of production or be . , 


rawn niform tension. The sheets 
ire capa n [ supporting large 


ny 


fabricated sections long have 
used by the mass production indu 
tries for high activity items, it is only 
recently that methods of fabrication 
have been developed that make such 
members adaptable to products made 
in limited quantities 

These new members, known 
Lindsay Structure, consists of st 
metal panels framing shap and 
tings, that can be made 
variety of size ind shapes 


t 
can be used for housing 


ipital. The popcorn vending 
'. 2, is representative of 

1 
uy YOO units were 


nd tools 


chines, radio and radar 
refrigeration equipment 
machines, at 
ment, as well 
large tower housi ! 
truck and trailer bodies. Thes 
fabricated structures are especially well 
suited when the following conditions 
prevail 
1. A product must be placed on the 
market within a short period of time 
and with a minimum time lag between [he members of anv of tl hous Fig. 2— Since only 900 of the popcorn 
the d a M E Fe à Ln livided ee vending machines shown here were made, 
€ design and prod cuon sta ges * igs can be divided into * housings were made of prefabricated 
example, the radar housing shown in fications, namely panel 


onoi 
nits 


Structural Components 


structure to eliminate tooling cost 
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Fig. 3—Economical production of this Py- 
lon is reached at only five units per order. 


material, providing that the tension is 
iniformly across the sheet 
With this method of assembly illus 
trated in Fig. 5, the amount of ten 


spread 


sion put in the sheet can be controlled, 
and should be great enough to exceed 
the stresses normally encountered in 
the intended use of the structure. For 
ordinary use, this is api roximately 60 
Il lge 

The theory behind this method of 
ensioning is complex and governed 
principally by the relationship be- 
tween the increasing resistance of the 
flange to successive deformation and 
the tension resistance of the area. A 
result of the tension compensating ac- 
tion is that, when the flange sheet is 
finally deformed and locked in place, 
its extreme edge is no longer a straight 


per in. of € 


t 


line, having been drawn out further 
opposite “soft” areas in the sheet than 
opposite the "hard" areas, in con 
formity with respective resistances 
However, if the sheet is removed and 
later replaced, it will resume uniform 
tension, since the yield point is never 
CX eeded 

To eliminate buckles or slack waves 
ind to obtain the accuracy required, 
it is necessary to die draw all parts 
Sheets are flange drawn on all four 
edges simultaneously in approximately 
1.500 different sizes to an accuracy 
of approximately 0.01 in. In addition 
framing shapes are cold formed on 
oller dies, and are die-cut, die-punched 
ind die-notched as required. The fit 
tings are all die pressed. When it is 
realized that a sheet 36 in. long will 
stretch elastically only about 3/64 in 
before reaching its yield point, the 
necessity of die accuracy is obvious 

Standard panel sheets usually are 
made from 24 to 20 gage mild steel 
in sizes ranging 5 in. to 143 in. long 


ind 5 in. to 47 in. wide. Thicker and 
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thinner gages could be used, but to 
date sheets within the ranges men 
tioned give optimum strength at min 


imum weight. Between these limits 
panels are available in 4 in. variations 
Additional fractional sizes can be ob 
tained if the volume justifies the ad- 
justments involved 

Framing members range in size from 
5 in. to 12 ft long. Tensioner screw 
holes are punched at intervals of from 
6 to 12 in. in even inch or half-inch 
dimensions, the exact spacing depend- 
ing on structural requirements and on 
the uniformity of spacing that can 
be obtained in a section of given 
length. Cross-sectional dimensions and 
gage are standard. All are made of 
i in. stock, and rolled (steel) or hot 
extruded (aluminum or magnesium) 
to standard shape and dimensions. 
Channel holes are punched 5/16 in 
dia and tapped to take j in. coarse- 


Fig. 4—Framing members for prefabricated structures. Type "M" channels and ten 
sioners are used when radii of 1} in. are required. Larger radii also are available 






“M” TENSIONER 









thread machine Clearance 
holes in the tensioners are 7/16 in 
diameter 


While mild stcel is the most com 


screws 


monly used material, both sheets and 


framing members can be made in gal 
vanized or stainless steel, aluminum, 
magnesium or Monel. Actually, fram 
ing has never been made of stainless 
steel or Monel because in no case to 
date has the cost been justified, but 
tensioners and screws sometimes are 
chromium plated to improve the ex 
terior finished appearance. One pre 
caution should be observed when mak 
ing an assembly of dissimilar metals 
a zinc chromate paint primer should 
be applied between the joints, or else 
they should at least be galvanized 
Otherwise, electrolytic corrosion may 
occur. 

Material specifications are as fol 
lows: Type 302 stainless steel with a 


Assembly 
Section 





Fig. 5—Light gage sheets are held under minutely uniform tension by gripping the 
panel along its entire edge. Shown above are standard parts for an assembly: A is a 
flanged channel framing; B is a tensioner, C are panel sheets, and D is the fastener 
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SU Fitting 





LM Fitting 


TM Fitting 


Diamond Plate 


N 


SM Fitting 








XM Fitting 


Cove Tie 


Fig. 6—The type of fittings used for corners or straight intersections depends on the frame construction and on whether "U" or 
"M" type channels are specified. Diamond plates replace cross type fittings when extra rigidity is required. 


2B finish or to specification; FS-1 or 
higher strength magnesium; and 61- 
ST aluminum. Aluminum sheets are 
generally 0.040 or 0.030 in. thick, 
depending on the application. The 
50-60 percent savings in weight of 
aluminum over the light steel struc 
ture (with no appreciable sacrifice in 
cost of assembly) is important in à 
number of cases. 

The only limitations on finish. are 
that vitreous porcelain enamel should 
not be used, unless the structure is to 
be coated and baked after assembly 
Otherwise, small hairline fractures are 
likely to form at the corners of panels 
as the tensioners are pulled up. Other 
coatings can be applied either before 
or after assembly. Baked synthetic 
enamel sheets and chromium plated 
framing often are used in combination 
when appearance is important. Besides 
solid metal panels, it frequently is 
necessary to have inspection windows 
in housings, so panels are also made 
of expanded metal or of a wire screen 
impregnated with a continuous sheet 
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of clear plastic that has fair trans- 
parent m Glass, of course, can 
be used in usual sash fixtures, as can 
other transparent materials. Expanded 
or perforated metal sheets of any pat 
terns can be used so long as the metal 
is flat; louvers in panels provide a 
quick method of assembly of openings, 
for ventilators 


Other Standard Forms 


In addition to the panels and fram- 
ing, other components are necessary 
for the average structure. These in- 
clude fittings, radius or cove sections, 
gussets, and reinforcing pieces for 
roofs or doors. 

Fittings are used to connect inter- 
secting flanged channels. Basically, 
they are the cross, tee, or ell type for 
corners or for straight sections made 
to connect all combinations of “U” 
and “M” channel intersections. A few 
are shown in Fig. 6. All are die drawn 
of 16 gage mild steel. After sheets 
are placed under tension, the fittings 
act as connecting members only and 


carry few stresses. Fittings are em- 
bossed for extra rigidity, except for 
those under reinforcing or mounting 
pieces at the floor line. 

Heavy duty reinforcing fittings 
cove ties and diamond plates, also 
shown in Fig. 6, are used to reinforce 
standard structure connections where 
required. Cove ties are attached to the 
back of cove framing or spreaders and 
to the straight framing or spreaders 
at either side of the cove. Diamond 
plates contain eight countersunk holes, 
thus eliminating fittings underneath 

Cove or rounded corners are rolled 
to make corners of 11, 6, 12, and 18 
in. radii and certain compound radii 
corners of these dimensions. For ex 
ample, 1! in. radius corner can be 
faded into a 6 in. radius. Some de 
signs incorporate radii such as 13 in 
vertical corners and other radii at the 
roof and bottom intersection 


Method of Assembly 


Assembly of these structures is 
merely a matter of joining together 
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Framing and panel construction for cove-type structures. 
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Panel Construction 


Framing, panels and fittings are made in standardized sizes, 


varying, in the case of panels, in half inch increments from 5 to 47 in. wide and from 5 to 143 in. long. 


the hat-shaped "channel" frame work, 
and fastening the panels in place with 
the U-shaped tensioners, and drawing 
the latter home. During these assem- 
bly stages it may be necessary to in- 
sulate, waterproof, or sound deaden 
the structure. This can be done in 
the following way: 

SouND DEADENING. Different types 
of sound deadening may be applied 
to the inside of the panel. One method 
is to cement strips of § in. felt to the 
flanges of each straight spreader be- 
fore applying the sheets. When com- 
pressed, this material forms about 
1/16 in. cushion between the spreader 
and the sheet, thus effectively eliminat- 
ing drumming. 

WATERPROOFING AND SEALING. For 
complete weather tightness, these pre- 
fabricated structures are sealed with 
a caulking compound. The bead is 
run into the crevice along each of the 
two sides of the tensioners down to 
and including the sides and ends. For 
extra vapor tightness, the screws are 


sealed with the caulking compound. 

Sealing is also done on insulated or 
refrigerated assemblies and in some 
cases, to hide the characteristic struc- 
tural lines. A smooth structure can be 
obtained by countersinking the screws, 
and caulking and painting the joints. 


INSULATING AND LINING. When lin- 
ing is to be attached to the inside of 
a cabinet, wood furring strips are 
bolted or else screwed to the backs 
of the framing. The lining—sheet 
metal, plywood, or laminated plastic 
sheets—is then attached to the furring 
strips with wood screws with desired 
insulation inserted between. For in- 
sulated structures, the furring strips 
are usually at least 3 in. thick or more 
and usually 14 in. or more wide, 
depending on the thickness of insula- 
tion desired. 

Insulation must be cut to fit be- 
tween furring strips. Using a light- 
weight, batt-type insulation, a thick- 
ness of up to 4 in. may be held in 
place by adhering the insulation to the 
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inside of the panels. For insulation 
over 4 in. thick, two layers must be 
used with the inner layer being at- 
tached to the furring strips or lining. 
The lining is applied last. 

As previously mentioned, the ex- 
terior of insulated and refrigerated 
sections must be thoroughly sealed to 
minimize moisture from entering and 
condensing on the wall. 


Cost Considerations 


Whether prefabricated structures 
can be used profitably for any given 
assembly will depend on the volume 
of production that is anticipated. Just 
as there is a maximum volume point 
beyond which permanent tooling may 
be more economical, so is there a min 
imum point below which hand cutting 
and fitting may lower costs. Where 
these points are, in terms of numbers, 
depends on the size and intricity of 
the structure and on its ability to be 
broken down into a standard number 
of repetitive components. 





HEAVY-DUTY drive head for thickening machine incorporates worm and gear cast from Meehanite metal. Castings replace case- 


hardened steel forgings that were subject to severe scoring and galling 


Heat-treatment produces hardnesses up to 350 Brinell 


Controlled Heat-Ireatment Increases 


Wear Resistance of Worm Gearing 


THE SERVICE LIFE of large worm gca 
ing used in heavy-duty, slow-speed ver 
tical shaft drive assemblies |} 

greatly lengthened by the substitution 
of heat treated Mechanite castings for 


the worms in place of case hardened 
worms made from SAE-1015 ste 
forgings. This design change has 


sulted in complete freedom from gall 


ng and scoring of the tooth faces 

The gears shown abi part of 
the drive he id for a vertical shaft Dorr 
Thickener, a machine for raking solid 

ch as of I Artic ie hat settle 1 
liquid contained in a round tank Ihe 
vear, which rotate it apy oximately 
l rt 


rpm, requires an input of five horse 


power. Originally, the drive assembly 
was of welded construction. but thi 


design proved to be too expensive 





The worm was then made from a forg 
ing of SAE-1015 steel 
machining, was case 

polished 


which, after 
hardened and 
However, due to lack of 
accurate control ot case depth, and 
also to the very nature of duty require 


nt 


s on this drive, the case was sul 


ect to excessive wear, resulting in 
galling and scoring of the worm and 
n turn, the gear 

these key 


The useful life of 
parts was therefore shortened 


to 


ic point. where operation was not 
practical. economically 

The new worm shown in the illus 
à Type GA 


Meehanite casting having an as-cast 


tration is made from 


tensile strength of about 50,000 ps! 


After being machined to size, allow 
; : 





ince being made for grinding, it i 
then heat-treated nd drawn to 
Brinell of 35 Finish. grinding ts to 
finish 
Ih heat treatment consist Ji 


1 T j 1 
cheat to 1.000 F followed Dy a sOak 


1,580 | After quenching in oil 
the pic s drawn 900 F for onc 
hour This heat-treatment raises th 


tensile strength to between 65,000 and 


68,000 psi and the transverse strength 
to approx mately 4,000 pounds 

The 6-ft diameter gear driven by this 
worm is a Type GC Meehanite casting 
having an as-cast tensile strength of 


» 000 to 45,000 psi and a transverse 


strength of 2,800 pounds. It has a 
Brinell hardness of about two hundred 

The excellent wearing surface of 
the worm, together with the thorough 
penetration of the heat-treat hardness, 
has resulted in the worm and gear 
continuing to operate smoothly with 
minimum friction even after the worm 
has worn down to a depth much greater 
than that previously practical with the 
Ase hardened worm 

Another advantaye of the Mechanite 
worm the threads can be cast and 


iple allowance made for finish grind 
ng. The 


ived while fabricating these 
} 


ther than solid 


machining time and metal 


astings 





forgings, results in 
in appreciable reduction in costs, as 
well as a more serviceable drive head 
issembly 

These heavy-duty assemblies de- 
signed by the Dorr Company of New 
York City are made in sizes having 
diameters up to 6 fi, and threads of 
either the single or double configura 
tion. Fabrication is through Stearns 


Roger Mfg. Co. of Denver, Colorado 
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Torsional Strength of Steel Tubing 
As Affected By Length 


Tests of torsional strength for various wall thickness-diameter- 
length combinations. Comparison of test results with results 


obtained from different 


WILLIAM LE FEVRE, JR. 


Boeing Airplane 


Company 
[FST AND SERVICE REPORTS have 
shown that landing gear and engine 
mount structures of tubular steel parts 
are often designed overstrength. Ap 
parently, the methods now used to de 
sign parts are in error. Sonx 
methods of solution of torsion shear 
stress include length as a parameter ol 
the torsional strength of cylinders 


thesc 


while others do not consider length 


onducted to 
determine how length does influence 
torsional strength of steel tubing 
Theory and practice have shown that 
‘bulkheading” thin-walled cylinders 
(to decrease the effective length) in 
creases the torsional strength of those 
cylindrical structures which fail by 


Accordingly, tests were 


0.08 in. long 


5.60 in. long 


Fig. 1—Torsion specimens after failure. 
buckled, then immediately sheared. 
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formulas and 


át 


0.41 in. long 


data from literature. 


buckling, within the elastic 
torsional deflection 


range of 
However, theory 
does not define the change of ultimate 
torsional strength produced by varia 
tions of length of relatively heavy 
walled tubes which fail by buckling 
by shear or by a combination of buck] 
ing and shear within the plastic range 
of torsional deflection 

Practice has shown that torsional 
failure can be attained in three modes 

1. Failure caused by elastic torsional 
instability. Upon reaching the critical 
torque of long bars and heavy-walled 
tubes, distortion of the shaft axis pro 
duces a lateral translation of a section 
of the torsional member, but there is 
no accompanying change in shape of 
the section. This type of failure is one 
of instability in the sense that excessive 


deformation, deflection, or sidewise 


3.78 in. long 


The lengths of 0.08 in. and 0.41 in. failed in shear without buckling. 
Longer specimens failed by buckling of the tube walls at about equal ultimate torques. 
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buckling will occur with little or no 

increase in torque. Upon release ot 

the torque, the member will return to 

its original no-load position. 
Where: 


D — Outside diameter of tube, in. 

I. — l'ension modulus of elasticity, psi 
Shear modulus of elasticity, psi 
Ultimate tensile stress, psi 
Moment of inertia, in.* 
Polar moment of inertia, in 
Length of tube, in. 

Axial load, Ib 
Porque, in.-lb 
Critical torque, in.-lb 
Radius of tube Dj2 in 
Shear stress, psi 
= Wall thickness of tube, in 
u= Poisson’s ratio = 0.30 for steel 
8 — Torsional deflection, deg 


Greenhill and Timoshenko’s formulas, 


4 


furnish a solution for the critical 
torque of long bars exhibiting this type 
of failure. 

2. Failure caused by 


buck 


elastic 


150 in. long 


17.54 in. long 


The 0.78 length 
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Tube 0.75 /n. aa 0.035 in. wall 









Í 
| 


—À—— 





Corrected to G=//,200,000 psi 





Fig. 2—Observed torque-deflection data for the torsion specimens. 


Deflection, Deg per in. length of tube 


Ultimate torque 


loads were corrected to the values as tabulated in Table I. Note the effect of length. 


ling Upon reaching the maximum 
torque of very thin-walled tubes, fail- 
ure is attained by elastic buckling of 
the tube walls. There may or may 
not be distortion of the axis of the 
torsion member, but there is a change 
in shape of the section. For thin 
walled tubes, buckling failure occurs at 
shear stresses within the elastic range 
of stress. Timoshenko (1), Schwerin 
(2) and Donnell (3) have derived 
solutions 


E I 
? : - l 
-r ) v2 (1— ut^ 
f, = 0.248 * (1 4- 0.45 2 
f. T 
l- p = ) 
Fi 


E Dd usa Dy 
ee sen EET s) 
For clamped edges and in which 


K Li/DPN1— uis «78 Also, 


e ieeio (iu J^ 

2 Nl — a 
For hinged edge conditions in which K. «5.5 
for the maximum torque attainable in 


cylindrical structures exhibiting this 
type of failure. 

3. Failure caused by plastic buck- 
ling. This type of failure is similar to 
the elastic buckling type of failure ex- 
cept that the buckling waves in the 
walls of the cylinder start to form at 
shear stresses above the proportional 
limit. Fuller has attempted an empiri- 
cal solution for the torsional strength 
of relatively heavy-walled tubes which 
exhibit this type of failure, but it ap- 
pears that no theory exists to define the 
effect of length on the torsional 
strength of tubes failing by plastic 
buckling 


Test PROCEDURE AND RESULTS 


The nature of the torsional failures 
of some different lengths of tubing is 
shown in Fig. 1. The ultimate torque 
loads obtained from these tests of the 
0.75 in. dia by 0.035 in. wall tubes are 
given in Table I. The results of the 
tensile tests on full section coupons 
are also given in Table I, together with 
the measured outside and inside diame- 
ters of the torsion specimens. 

Load-deflection curves plotted in 


OE 


Table I—Dimensions of Specimens and Test Results 


Length OD ID 
in in in, "D 
Os 751 67x 11 
14 75] 679 19 
41 732 679 $$ 
78 75] 67S 1 04 
1 50 782 678 1 99 
2? (0 731 679 2 4 
$S a 75] 678 7 4 
11 5 731 GIR 
17 34 753 680 
23 54 753 679 





Ultimate 


Tensile Ultimate Corrected * 


Strength Torque Torque 

psi in.-Ib in -Ib 
137,600 2.625 2.585 
137,600 2.5«0 2.344 
7,600 2.625 2.385 
137,600 2.470 2,244 
137,600 2,338 2,124 
136,000 2.102 1,932 
136,000 2.068 1.901 
136,000 2.102 1.932 
136,000 2,120 1,949 
136,000 2.095 1.926 


S 


*Corrected to ultimate tensile strength of 125,000 psi 


— —— — — — — — — — —ñ —ñ ñ — —— — —— 
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Hyaravulic jack 


Fig. 3—Arrangement used in these tests 
for determining the torsional strength. 


Fig. 2 show an equal rate of deflection 


per in. length of tube for the speci- 
mens 0.78 to 23.54 in. long. This 
shows that the torsional modulus of 
elasticity was constant and the value of 
which, calculated by E 3 TL/0] 
is about 11,200,000 psi. However, the 
specimens 0.08, 0.14, and 0.41 in. long 
showed increasing rate of deflection 
with decreasing length of specimen 
The change in modulus of rigidity is 
probably apparent, resulting from the 
method of measuring deflection, Fig. 3 

Specimens 0.78 in. long and longer 
were sufficiently long to permit at 
taching the small drums directly to the 
tube. The length of the test sec 
tion of the three shortest specimens 
was not sufficient to permit installa- 
tion of the drums directly on the re- 
duced section, so the drums were at- 
tached at the larger section on the 
ends of the specimens. In this man 
ner the torsional deflections of the 
portions of the specimens between the 
ends of the test sections and attached 
drums were included in the total de- 
flection readings. 


EFFECT OF LENGTH ON TORQUE 
AS SHOWN BY TEST 


The corrected values of torque given 
in Table I are shown plotted in Fig. 
Í as a function of the length of the 
specimens. On the evidence presented 
hy these few data, it can be seen that 
for relatively heavy-walled tubes, 
change of length does not affect the 
torsional strength of the tubes with 
L’D ratios greater than 3.5. The 
longer tubes failed by buckling of the 
wall. As the specimen length was 
reduced, the "bulkheading" effect of 
the heavy sections at the ends of the 
test section gradually obliterated the 
buckling until specimens shorter than 
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Fig. 4—Corrected ultimate torque values from Table I plotted as a function of the 
specimen length. Length is not influential at L/D ratios of 3.5 and above. 


about one diameter failed by a rupture 
on a shear plane at right angles to the 
axis of the tube. The maximum torque 
appears to be obtainable with speci- 
mens about } dia in length and shorter. 


EFFECT OF LENGTH ON TorRQUI 
FROM PUBLISHED Data 


These torsion test results present 
good evidence that, except for very 
short tubes, length is not a parameter 
of the ultimate strength of relatively 
heavy-walled tubes sufficiently stable 
to develop shear stresses within the 
plastic range of stress. The effect of 
length on the ultimate strength of 
thin-walled tubes which fail by buck 
ling above the proportional limit of 
shear stress remains to be determined 
Test results obtained from the litera 
ture in Ref 1 to analyzed to 
see if some significant relationship 
could be established 


A parameter of torsional strength 


O were 


o Refil) data 
e Fef NACA Report N 
© Data trom Table | 
rrected to /25,000 
psi ultimate ten 


L/p 








Fig. 5— Torsion strength data from litera- 
ture are plotted in Figs. 5, 6 and 
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can be obtained from the torsion for 
mula f, = Tc/J] by letting 
c 2D s 
E z(D — Di) J 
16D 
z (£ + Dj) (D t D) 


16D di 
x (LA — Dë 


=o 
and upon substituting the terms 
D + D, 2D,,2 (approximately 

(D+ D 2D, D — D, 2t 
D = OD of tube D, = ID of tube 


D, mean dia of tulx 


the shear 
mately as 


stress can be expressed appront 


2 I D 

u (z d 
In thin-walled tubes, D, is nearly 
equal to D, so for practical purposes, 


,. 2 T D 
Then for a particular D /t ratio, the 
shear stress in the elastic range of 


Te _ 16TD 
J xD 


Ref (1) data 
rectea to 150.000 


stimate tensile 





Fig. 6—Torque is not constant through- 
out range of D/t and L/D values tested 
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stress. becomes a function of T/D*. 
The T/D? term has the dimensions of 
stress, but it does not evaluate the 
true stress. The T ; D? term, as a fur 
D. provides the desired 
parameter of torsional strength. 

Test results found in Ref 1 to 6 
were tabulated and T/D® values were 
calculated and corrected to common 
bases of material strength by 


ton ot 


T T (Test ultimate tensile stress) 
"TOME CL. 


D? corrected D? (Base ultimate tensile stress) 


Plots of corrected T/D? vs L/D data 
for various bases of ultimate tensile 
stress were made with curves drawn 
through equal D/t ratios. 

These curves, Figs. 5, 6, and 7, show 
that the torque does not remain con- 
stant throughout the range of D/: and 
L/D values for which there are test 
data. A qualitative analysis of these 
figures shows that: 

1. The torsional strength of tubes 
with relatively low D/? ratios is unaf- 
fected by change in length. The re- 
sults of the torsion tests of the 0.75 
diameter by 0.035 wall tubes sup 
ports this observation. 

2. The torsional strength of tubes 
of relatively high D/t ratios is depend- 
ent upon the L/D ratio of the speci- 
men or member. 

3. The value of D/t at which length 
becomes a parameter of torsional 
strength varies with the material prop- 
erties; that is, length becomes a param- 
eter at decreasing values of D/t with 
increasing ultimate tensile stress of the 
tube material. 

The values of D/t at which length 
becomes a factor of torsional strength 
is denoted in the curves of T/D* vs 
L/D by a change in slope of the 
curves for constant D/t. Figs. 5, 6, 
and 7, show that changes in length 
become influential at or near the D/t 
ratios listed in Table II. 

Plotting the values in Table II log 


Met (1) data 
ted fo /8 


timate 


Fig. Length is influential at lower 
values of D/t with stronger materials. 
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arithmically yields the curve shown in 
Fig. 8. The D/T values above which 
length appears to enter as a parameter 
of strength are about 40 for material 
of 150,000 psi ultimate tensile strength 
and, extrapolating, about 28 for ma- 
terial of 200,000 psi ultimate tensile 
strength 


FORMULAS AND TEST RESULTS 
COMPARED 


To compare values of ultimate 
torque obtained hy test with those cal- 
culated hy various methods, results of 
the formulas were plotted against test 
results in Fig. 9 
that 

1. The formulas of Greenhill and 
Timoshenko yield ultimate torsion 
values far in excess of the test results. 
This is to be expected since their solu- 
tion is valid only for tubes which fail 
by elastic torsional instability and 
which must necessarily be longer than 
the tubes used in the investigation 

2. Schwerin's formula, which does 
not include length as a factor in the 
solution for shear stress, 


Inspection. shows 


leads to 





Table II—Conditions Under W'hich 
Length Becomes Influential 


D/t Values at which 


Ultimate Tensile Length becomes 


Stress Parameter of Torsional 
Ftu, psi Strength 
90,000 »73 (about 80 
125,000 52 

180,000 32 






150 
Sitimete Tension Stress epai) 


Fig. 8—Length becomes a parameter of strength for D/t values 
at approximately the ultimate tensile stresses shown. 














torque values about three times the 
test values of torque for the speci- 
mens 1.50 in. long and over 


3. Torque values calculated on the 
basis of the critical shear stresses ob- 
tained from Donnell's equation for the 
specimens shorter than 9.50 in. long, 
that is, for K —7.8, are far in excess 
of the test values. Torque values de- 
termined from Donnell's formula for 
tubes in the range of K 7.8 also are 
not in good agreement with test re- 
sults. The lack of agreement with 
Donnell's cquations may be due, in 
part, to the fact that his theory does 
not appear to be valid for solution of 
critical stresses in the plastic range of 
shear stress of the tube material. Don 
nell's formulas are valid only for solu- 
tion of shear stresses in thin-walled 
tubes which buckle through elastic in- 


stability of the tube wall when the 
critical calculated shear stress is 
reached 


4. Fuller's empirical equations for 
stress give values, which, when sub- 
stituted in the torsion formula, yield 
torque values agreeing quite closely 
with the ultimate torsion values ob 
tained from test. However, the changes 
in ultimate torsion for long tubes as 
calculated by use of Fuller's equation 
for stress is not borne out by the test 
re sults 

Further, ratios of ultimate torsional 
modulus of rupture stress to the ulti- 
mate tensile stress of the material cal- 
culated by use of the test results given 
in Table I, do not agree with ratios ob- 
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10 15 
Tube Length, Inches 


20 25 


Fig. 9-—Ultimate torque values of 0.75 dia. x 0.35 in. wall tubing 
as determined by different formulas and by tests described here. 


tained from the strength curves given 
in the Government Army-Navy-Civil 
Committee Bulletin No. 5 on aircraft 
design criteria. 
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NEMA—Motor Standards 


e Definitions of Standard Classification 
e Standard Ratings and Performance 
e Standard Motor Dimensions 


e Frame Designations 


NEMA Standards and Their Significance 


NEMA is the National Electrical Manufacturers Asso 
ciation, a non-profit trade organization, supported by 
manufacturers of electrical apparatus and supplies. It 
is engaged in standardization so that manufacturers, 
designers and users of electrical apparatus may be 
informed of the best practices in the industry and 
may benefit by the many ways in which standardiza- 
tron operates 

NEMA Standards have been developed through 
ontinual consultation among manufacturers, design- 
ers, users and national engineering societies, and repre- 
sent practices which are practical and economical in 
manufacture and which, when taken advantage of by 
the industry, have resulted in improved quality of 
electrical apparatus. A standard of NEMA defines a 


product, process or procedure with reference to one 
or more of the following: Nomenclature, composi- 
tion, construction, dimensions, tolerance, safety, op- 
erating characteristics, performance, quality, rating, 
testing and the service for which designed. Existence 
of a National Electrical Manufacturers Association 
Standard does not in any respect preclude any membe: 
or non-member from manufacturing or selling prod 
ucts not conforming to the standard. 

NEMA Standards for motors cover: Frame sizes 
and dimensions, horsepower ratings, service factors, 
temperature rises and performance characteristics. The 
benefits such standards provide are: Greater availabil- 
ity, more convenience in use, sounder basis for accu- 


rate comparison and shorter delivery time 


A condensation of the data on motors included in the NEMA "Standards for Motors and Generators", 


Publication No. 45-102 


The MG—numbers refer to the detailed standards in that publication. 


Service Conditions Under Which Motors Operate 


Usual Conditions 


A. General-purpose 40 C motors are 
designed to give successful operation 
at rated load under the following ser 
vice conditions defined as “usual 

1 An ambient tempe rature not ex 
ceeding 40 Centigrade 

^. A variation in voltage of not 
more than 10 percent above or below 
the nameplate rating 

3. A variation in frequency of not 
more than 5 percent above or below 
the nameplate rating 

i. A combined variation of voltage 
and frequency of not more than 10 
percent above or below the nameplate 
rating, providing the frequency does 


not exceed 5 percent variation 

5. An altitude not exceeding 3,300 
tt (1,000 meters). 

6. Location or atmospheric condi 
tions as to dust, moisture or fumes 
that will not seriously interfere with 
the ventilation of the motor 

Solid mounting and all belt and 
chain drives and gearing in accord 
ance with MG3-20, MG3-25, MG3-30, 
MG3-35 and MG9-86 


B. In general, the service conditions 
to which such motors are subjected are 
uncontrolled and not subject to exact 
determination, and the basis of rating 
chosen provides a factor of safety of 
10C in temperature rise at 100 per 
cent loading. (MG3-60). 
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Less Favorable Conditions 


conditions are 
less favorable than those specified as 
‘usual’ or where the apparatus is sub- 
ject to unusual risk, the manufacturer 
should be consulted, especially under 
the following conditions 


1. Exposed to chemical fumes, 
combustible or explosive dust, gritty 
or conducting dust, lint, steam, inflam- 
mable or explosive gases, temperatures 
below 10 C, oil vapor, salt air, ab- 
normal shock or vibration 


Where the service 


> 


2. Operated in damp places, at 
speeds in excess of specified overspeed, 
in poorly ventilated rooms, pits o: 
where entirely enclosed. (MG3-15) 
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Standard Motor Classifications 


SMALL-PoWER Motor: A motor built in a frame smaller 
than that having a continuous rating of 1 hp, open type, 


at 1,700-1,800 rpm ( MG50-113) 


GENERAL-PURPOSE MOTOR Any 
motor of 200 hp or less and 450 rpm 
or more, having a continuous rating 
and designed, listed or offered in 
standard ratings and unrestricted as 
to application; any synchronous motor 


According to Size 


LARGE-POWER Movor: A motor built in a frame having 
4 continuous rating of 1 hp open type at 1,700-1800 


rpm, or in à larger frame. (MG50-114) 


According to Application 


rated 200 hp or less at 1.0 power fac 
tor or 150 hp or less at 0.8 power 
factor and speeds above 450 rpm, 
having a continuous time rating and 
designed or listed in standard ratings 
for unrestricted use. (MG50-110) 


SPECIAL-PURPOSE Moror: An indus 
trial power motor intended for use in 

particular application where special 
conditions of load and duty require 
ments have been definitely established. 
(MG50-112) 


According to Mechanical Protection and Method of Cooling 


OpeEN MACHINI A self-ventilated 
machine having no restriction to ven- 
tilation other than that called for by 
mechanical construction. (MG50-40) 


PROTECTED MACHINE: One in which 
ventilating openings are limited to 
specified size and shape. Formerly 


was called a semi-enclosed machine 
( MG50-10) 


SEMI-PROTECTED MACHINE: One in 
which part of the ventilating open 
ings, usually in top half, are protected 
as in a "protected machine", but others 
are left open. (MG50-12) 


Drip-PROOF MACHINE: One in which 
ventilating Openings are so constructed 
that drops of liquid or solids falling 
on machine at any angle not greater 
than 15 deg from vertical cannot enter 
machine. (MG50-14) 


DRiP-PROOE FULLY PROTECTED 
Motor: A drip-proof motor with ven 
tilating openings limited to specified 
size and shape. (MG50.15) 


SPLASH-PROOF MACHINE: One in 
which ventilating openings are so con 
structed that drops of liquid or solid 
particles falling on machine or coming 
toward machine in straight line at any 
angle not greater than 100 deg from 
vertical cannot become lodged inside 
the machine. (MG50-16) 


TOTALLY-ENCLOSED MACHINE: One 
so enclosed as to prevent exchange of 
air between inside and outside of case, 
but not air-tight. (MG50-43) 


EXPLOSION-PROOF Motor: One in 
an enclosing case designed and built 
to withstand an explosion of gas or 
vapor within it and to prevent ignition 


of gas or vapor surrounding motor by 
sparks, flashes or explosions that may 
occur within the casing of the machine 
( MG50-18) 


Dusr-ExPLOsioN-PROOF — MACHINI 

One in an enclosing case designed and 
built so as not to cause ignition Or ex 
plosion of an ambient atmosphere of 
dust and also not to cause ignition of 
dust deposited on or around machine 
( MG50-19) 


SEPARATELY-VENTILATED  MACHINI 

One that has its ventilating air. sup 
plied by an independent fan or blower 
external to machine. (MG50-45) 


ToTaALLy-ENCLOSED FAN-COOLED 
MACHINE: One equipped for exterior 
cooling by means of a fan or fans, 
integral with machine but external to 
the enclosing parts. (MGS0-44) 


According to Variability of Speed 


CONSTANT-SPEED Motor: One for 
which the normal operating speed re 


mains constant or practically constant 
( MG50-141) 


VARYING-SPEED Moror: One for 
which the instantaneous speed varies 
according to the electrical conditions 


produced | by fluctuations in the imposed 
load. (MG50-142 


Squirrel-Cage Motor 


ADJUSTABLE-SPEED Motor: One the 
speed of which can be varied gradually 
over a wide range but, when ‘adjusted, 
is unaffected by the load. (MG50-143) 


BasE SPEED OF AN ADJUSTABLI 
SPEED Motor: The lowest rated 
speed obtained at rated load and rated 
voltage at the temperature rise specified 
in the rating. (MG50-143.5) 


According to Electrical Type 


A NQUIRREL-Cac E INDUCTION MOTOR is 
one in which the secondary circuit consists 
of a squirrel-cage winding suitably disposed 

in the secondary core; (MGS50-119) 


Lmiversat Mouton is 4 series wound 
otor which may be operated either on 

direct current or single-phase alternating 
trent. (MGS0-118) 


ADJUSTABLE VARYING-SPEED MOTOR: 
One the speed of which can be ad- 
justed gradually but, when adjusted 
for a given load, will vary consider- 
ably with change in load ( MG50-144) 


MULTISPEED Motor: One which can 
be operated at any one of two or more 
definite speeds, each being practic ally 
independent of the load. (MG50-134) 


Universal Motor 
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Standard Motor Classifications—continued 


Single-Phase Motors 


Spiit-PHASE: A single-phase induction RESISTANCE-START: A form of split-phase Serirs-WouND Motor 


A commutator 
otor equipped with auxiliary winding, dis- 


otor having a resistance connected in series metor in which the feld circuit and arma 
in magnetic position from and con with the auxiliary winding Resistance is ture circuits are connected in series. Circuit 
in parallel with, the main winding speed is similar to that of universa! motor 


L 3:9 | E | 


CAPACITOR MOTOR: A single-ph 


apacitor. There are three types of capacitor ich has the same capacitance for both 
ing arrange notors: CAPACITOR START (A), in which starting yet running; Two-Varvr CAPACI 
to power sour nd auxi pacitor pl 


caf or phase is in the circuit only during TOR (C), in which there are different values 
ww PIRMANLNEI-SPLII Capacitor (B) Xt ipacitance tor starting and running 


3 || 3 3] [_ 3 8 


motor with main win 


connected in 


REPULSION MOTOR: Stator winding is REPULSION-START INDUCTION MOTOR RrPULSION-INDUCTION. MOTOR 


A form 
ected to power source, the rotor wind Has the same windings as 4 repulsion motor 


of repulsion motor incorporating a squirrel 
Commutator brushes but, at a predetermined speed, the rotor cage winding in the rotor in addition to the 

placed so that mag- winding is connected to simulate a squiirel repulsion motor winding. A brush lifter, as 
or winding is incline cage winding. Starts as a repulsion motor, well as a short-circuiting device, is com 


stator winding. perates as an induction motor nonly used. (MG50-115) 


Polyphase Motors 


Wot NI DUCTION Motor: A motor in which the sec SYNCHRONOUS MoTOR: A synchronous machine that transf 


orms 
lyphase winding whose terminals are short 


electrical power from an alternating current system into mechanical 


utable circuits. (MGS0-120) power. (MGS0-121) 


Nvb-WouNnp Motor A da SERIES W oU ND MoTOR. A commutator 
1 the field circuit and. armature circuit tor in. which parallel winding usually motor in which the held circuit 
nnected in parallel (MG50-122) lominates series winding (MG50-124) turc 


Motors 


NT-WoUND Muotok:. A dc motor in COMPOL 


and arma 
circuit are connected in series 
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Standard Ratings and Performance 


THE RATING of a machine shall consist of the output together with any other characteristics, such as speed, voltage and 
current, assigned to it by the manufacturer. The output given in the rating shall not exceed the maximum that can be taken 
from the machine under conditions of test and other limitations prescribed in these standards. (MG3-5) 


Standard Voltages and Frequencies 


Voltages 


For small power universal 
115 and 230 volts 

For small power shunt, series and 
compound direct-current motors, 32, 
115 and 230 volts 

For large power direct-current mo 
tors, 115 and 230 volts 

For single phase alternating-current 
motors, 115 and 230 volts 

For polyphase  alternating-current 
motors, 110, 208 (60 cycle 
only), 220, 440, 550, 2,300 
6,600, 11,000 and 13,200 volts 


motors, 


ircuits 
1.000, 


Variation from Rated Voltage 


Motors shall operate at rated load 
with a voltage variation not more than 
following percentages of rated voltage 

Universal Motors 6 percent 


Code Letter for Locked-Rotor 
KVA—Nameplate Markings 


A. The nameplate of every alternat 
ing-current motor, except “polyphase 
wound-rotor, rated 1/20 hp and larger 
shall be marked with the caption 
"Code" followed by a letter selected 
from the table below to show locked 
rotor kva per horsepower 

B. The letter designations for locked 
rotor kva per horsepower, measured 
at full voltage and rated frequency, 
are given in the table I 


Letter 


Kva per 
Designation 


Horse power* 


10 
11 
12 
14 
T 
1s 
I* 0 -20 0 
20 0 -22 4 
t-and up 
*Locked kva per horsepower range includes 


the lower figure up to, the higher figure. Fo: 
example 3.14 is letter A and 3.15 is letter B 
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Induction Motors + 10 
(with rated frequency) 
Synchronous Motors 10 percent 
(with rated frequency and rated 
exciting current) 
Direct-current Motors + 10 percent. 
Performance at these voltages will 
not necessarily be in accordance with 
the standards established for operation 
at rated voltage 


per ent 


Frequencies 


Standard frequencies shall be 25, 50 
and 60 cycles per second 


Variation from Rated Frequencies 


Alternating-current 
successfully at 


motors shall op 
erate rated load and 
voltage with a frequency variation not 
more than 5 percent above or below 


C. Multispeed motors shall be marked 
with the code letter designating the 
locked rotor kva per horsepower for 
the highest speed, except constant- 
horsepower motors which shall be 
marked with the code letter for the 
speed giving the highest locked rotor 
kva per horsepower 


D. Single-speed motors starting on 
Y” connection and running on delta 
connection shall be marked with a 
code letter corresponding to the locked 
rotor kva per hp for "Y" connection 


E. Dual-voltage motors that have a 
different locked-rotor kva on the two 
voltages shall be marked with the 
code letter for the voltage giving the 
higher kva per horsepower. ( MG4-60) 


Basis of Rating 


THERE SHALL BE ONE RATING only 
for open-type general purpose motors 
with continuous time rating, and the 
temperature rises on the core and on 
the windings insulated. with Class A 
insulation are as follows 

l. An. open-type general purpos 
motor under rated conditions shall bc 
capable of carrying full rated load 
continuously with a temperature rise 
not exceeding 40 C above the sur 
rounding atmosphere 

2. It shall have a momentary ove: 
load capacity not less than 50 percent 


above rated load 
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the rated frequency, but not neces 
sarily in accordance with the standards 
established for operation at rated fre- 
quency. For synchronous motors, the 


rated exciting current must be held. 


Combined Variation of Voltage 
and Frequency 


Alternating-current motors shall op 
erate successfully at rated load with 
combined variation in voltage and fre 
quency not more than 10 percent above 
or below the rated voltage and fre- 
quency, provided the frequency varia 
tion does not exceed 5 percent, but 
not necessarily in accordance with the 
standards established for operation at 
rated voltage and frequency. In the 
case of synchronous motors, the rated 
exciting current must be maintained 


3. No other temperature or sustained 
overload rating is given with the 
general-purpose rating. (MG3-55) 


Service Factors 


A. The temperature rise on which the 
rating is based shall be 40 C for all 
oil windings. This low limiting tem 
perature rise is provided to allow a 
greater factor of safety where the ser- 
vice conditions are unknown 


B. When authorized by the manufac- 
turer, such a motor may be operated 
(at rated voltage and frequency and 
in an ambient temperature not exc eed- 
ing 40 C) at a continuous load greater 
than rated load determined by the ser 
vice factor given in table below with 
possible differences in efficiency and 
power factor from those at rated load 


C. [It is recommended that the service 
factor shall be marked on the name 
plate in addition to the rating. (MG8 
111, MG9-345 and MG9-547) 


Horse power 
20, 1/12, 1/8 14 
6, 1/4, 13 1 3 

2, 3/4, 1 Lo 
I >= l 20* 

and larger 2.33" 
*[n''the case of polyphase squirrel-cage in 
tegral-horsepower motors, service factors 
apply’ only tofdesign A, B, C and F motors 
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Standard Ratings and Performance—continued 


Small-Power, D-C Motors 


A. Standard horsepower and speed 
ratings shall be as given in the table 


B. When motors are required to op 
crate at other than the given standard 
speeds, full-load speeds approximately 
those of 25- or 60-cycle a-c motors 
shall be given preference. (MG8-32) 


Horsepower and Speed Ratings 


Approximate 


Bhp Rating Full-load Rpm 


3450, 1725, 1140, 550 


Integral-Hp, D-C Motors 


Standard horsepower and speed 
ratings for constant-speed motors are 
given below. This table also gives 
maximum speeds that can be obtained 


3450, 1725, 1140 


3450, 1725 
3450 


Horsepower and Speed Ratings 


450 


by field weakening of shunt-wound 
motors and at which these motors can 


I 


pe pwer 


be operated to deliver full rated horse- 


(MG9-11) 


OO — — 


Horsepower and Speed Ratings of Adjustable-Speed Motors, 3 to 1 and Higher Ratios 


1150 


1500 
100 
1500 


EL 
1500 
(UC 


l i 


HK) 


92400 
2400 | 


2400 
2400 


2400 


| 2400 
2000 | 


2000 


2000 
1600 
1600 
1500 


I^00 
1600 
1200 


1200 
1200 
1200 


1200 


1500 
1500 
NUU 
SOU 


1500 
SUD 
S00 
1500 


SOO 


SUC 
1200 
200 
1200 





1200 
1200 
1200 


1500 | 
300 | 


1500 | 


1500 
1500 
1500 


1500 
1500 
1500 
1500 


1500 


| 
| 


1500 ! 


1500 
1200 


1200 
1200 
1200 
1200 


1200 
1200 


(MG9-1 
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Standard Ratings and Performance—continued 





Polyphase Squirrel-Cage Motors, Continuous Rating 
Standard Horsepowers, Speeds*, Frequencies, Locked-Rotor and Breakdown Torques 
Percent of full-load torque, synchronous speeds* 












135 percent of FLI 


larger at all speeds 





30 hy 








Design F, 


Locked-Rotor Torque Breakdown Torque 
AV Cycles 3600 1800) 1200; 900) 720 600 1800/1200! 9001. 60 Cycles 56400! 1800/1200! 900]ESOQ 1200. 900 
50 Cycles 3000. 1500. 1000. 750. 400 500 1500 1000, 75¢ 50 Cycles 3000 1500 1000 1750[1500 1000. 750 

Rated Hp Design A and B Design C Rated Hp | = Design B Design C 

15 150) 150) 115 l4 > 250 

a 175, 150| 150| 115 x & | 275| 250 

l 275; 175; 150; 150; 115 1 D 300, 275, 230 

115 175 265 175 150 150 115 115 = 275 300 275 UT 

2 175, 250 1735 15350 145 115 2 v | 250) 275; 250) 225 
175; 250; 175) 150) 135, 195 250; 225 3 “= | 250) 275) 250) 225 225| 200 
5 150 185 10 130 130 115 250 250 22 S | 225) 225) 225) 225] 200) 200) 200 
713 130 17755 150; 125; 120; t5 250, 225) 20 719 2 | 215 215| 215| 215] 190) 190! 190 
10 150, 17 130 i25 120 115 250 225) 20 10 Z | 200 200, 200 200} 190, 190, 190) 
15 150. 165 125. 120 115 225| 200 20 15 E | 200, 200, 200, 200] 190, 190) 190! 
20 130; 150 325; 120) 115 200} 200) 206 20 & } 200) 200; 200) 200) 190) 190) 190} 
25 150, 150 125, 120) 115 200) 200) 206 25 = 1 200) 200) 200) 200) 190) 190) 190 
0 150. 150 125; 120) 215 200 200; 20 30 | & | 200) 200) 200) 200] 190, 190) 190 
- = i | | 
40 l5 10 135, 125) 120; 115 200. 200, 20 40 = | 200 200 200, 200} 190) 180, 190) 
50 125; 150° 135| 125) 120) 115 200) 200; 20 30 = | 200 200; 200, 200] 190) 190) 190) 
LU 125; 150, 135| 125; 120) 115 200, 200) 20K 60 5 | 200 200 200, 200] 190) 190) 190 
75 110; 150, 135, 125| 120; 115 200 200 20 75 z , 200 200 200  200| 190. 190; 190 
100 110; 125) 1 125; 120, 115 200. 200. XX 100 200 200. 200 200| 190 190 190 
125 100 110 1] 125; 120 115 200 200 2X 125 200 200 200 200| 190 190. 190 
50 100 110 1 125 120) 115 200. 200 2X 150 200 200 200 200| 190 190 190 
200 100 100 1 125 120 115 200 200 20 200 200 200 200 200| 190. 190) 190 
* sr: ndard horsepower and speeds of smaller ratings are the same as for single-phase induction motors given on page 143 lor 

given here do net appl 


i Speeds lower than 


80 rpm —200 percent 





1. Locked-rotor torque of Design A and B, 





60- and 50-cycle, polyphase squirrel-cage 
motors, with rated voltage and frequency 
applied, shali be in accordance with above 
values w are expressed in percentage of 
f 1 


tull-load torque and represent the upper 


linut of the range of applications for these 


wtors. For applications invelving higher 
torque requirements, sce. the. locked-rotor 
torque values for Design C and D motors 

Locked-rotor torque of Design C, 60- 





Integral-Horsepower Gear Motors 
of Parallel Construction 


These Output spec ds are base 


and. 50-cycle, polyphase squirrel-cage motors which represents upper limit 





with rated voltage and frequency applied, i. Locked-rotor torque of Design F, 60- 
shall be in accordance with the above values ind. SO-cycle, 4- and 6-pole, polyphase squir- 
which are expressed in percentage of tull- rel-cage motors, rated 30 hp. and larger, 
ead torque and which represent the upper with rated voltage and frequency applied 
limit of the range of application shall be 125 percent, expressed in percentag 
3. Locked-rotor torque of Design D, 60- f full-load torque, which represents the 
and 50-cycle, 4- 6- and 8&8-pole, polyphase upper limit of application for these motors 
squirrel-case motors, with rated voltage and 5. Standard speeds for most 25-cycle motors 
frequency applied, shall be 275 percent, ex are 1,500, 750 and $00 rpm tor which no 
pressed in percentage of full-load torque torque values have been established 





Locked-Rotor Current 
Phree-Phase Induction Motors, 60 Cycles, 220 Volrs* 


Locked-rotor current of three-phase, 0-cvcle, constant speed induction mot 


of application 


s 
i : "E " on an eg” measured with rated voltage and frequency impressed and with rotor locked, 
t 4 o Z p a uU ` » u 8 
— ud: a2 MG p^ shall not exceed the following values MG9-3523 
ce a o al gear ratios „5 
p i Locked-rotor current, amp Locked-rotor current, amp 
ov Outpu ^o Outpi 
à " D —* pn mau AS E sd d 
ano peeds auo pecas Horsepower Designs B, C Horsepower Designs B, C 
I D I 
iD esign I iD Design | 
l 297 1430 IS 7 4 am am 
500 70 31.3 56 "e 
T 1950 $5442 45 $1 24t 30 435 270 
> 250) 7K) 47.082 17 114 35 40 580 360 
$? 640 £7 633 30) é 45 2 e 450 
3375 :20 70.623 * 60 Oy NI 340 
2 23 2 : 90 75 1085 675 
3 ) 5 ) S " : 
BIS | i i» wo NS mm 
" > 7 pe 10 150 125 1815 1125 
6.200 —* 129.742 13.5 15 220 150 2170 1350 
7.594 230 158.900 1160 . "^ . ea 
+300 190 194.612 0 20 D» 200 290 1500 
11.390 155 238.330 7% é "nd 
13.950 125 291.917 6.0 *Locked-roror current at other voltages shall be inversel 
l * 100 2122 >O proportional to the voltage. tAmp per horsepower 
20.92 4 437.875 4.0 
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Standard Ratings and Performance—continued 


Single-Phase Induction Motors 


Standard Hotsepower, Speeds, Frequencies and Breakdown Forques 


50-25 5 60 2 50 25 = Frequencies, Cycles 
Standard 
Horsepower 3000 5 — Synchronous Speeds, rpm 
R mines 
28501 Fhp Nominal Speeds, rpm 


Milli-Hp 


Figures at left are for 
subfractional motors— 
——— — 


breakdown torque in oz-in 


Horse power 
20 
12 


( Figures at left are for 


fractional-horsepower motors 
TS 


breakdown torque in oz-ft 


— — — — — 


5-99 0 
U | 
5 lé 
6.8 
10.1-13.0 
13 0-19 0 


Standard Ratings 
for which no 
standard torque 


| Figures at left are for 
|. integral-horsepower motors 
EE — 


values have been | breakdown torque in lb-ft. 
5 13 I 19.0-30.0 s 25 established 
7 13 20 0 4 30 0-45 0 36.0-54 0 40 5 
10 20 0-27 0 32 45 0-60 0, 54 0-72 0 
t Approximate full-load speeds are standard only for fractional-horsepower motor ratings 
Single-phase induction motors shall be rated primarily on the basis of breakdown torque Phe value of breakdown torque to be expected 
by the user, for anv horsepower and speed, shall fall within the range given in the table above 
Minimum value of breakdown torque obtained in the manufacture of any design will determine the rating of that design. 
manufacturing will result in individual motors having breakdown torque from 100 percent to approx 
rating is based, but this excess torque shall not be relied upon by user in applying motor to its load 


(MG8-1, MG8-87, MGS8-89, MG9-314, MG9-314.5 and MG9-364 


Tole rance in 
115 percent of the value on which the 


Single-Phase General-Purpose Motors with Continuous Ratings 


Breakdown torque of a single-phase general-purpose induction motor shall be the higher figure in each torque range 


shown in table above and subject to the tolerances in manufacturing and all other conditions 


Single-Phase, 60-Cycle Motors —Maximum Locked-rotor Current 


: FRACTIONAL HORSFPOWER. Locked 
Fractional Horsepower Integral Horsepower 
rotor current of 60-cycle, single-phase 


motors of any type, except those split 
Speeds 900 to 3600 " t Design M Motors 
phase motors at present used on wash- » 
rpm, Incl x : : at any Speed 
— ing machines and ironing machines, Rated 
Horsepower shall not exceed the values given in Horsepower 


115 Volts the table at the left 115 Volts | 230 Volts 


INTEGRAL HoRsEPOWER. Locked-rotor = 

current of single-phase, 60-cycle mo 3 i 70 

tors of all types, when measured with s 100 

rated voltage and frequency impressed | 130 
; ) ) 
and with the rotor locked, shall not 2 
exceed the values in the table at the 2 400 
right | 

(MG8-102) 


(MG9-314.8 
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Change in Speed Due to Load 


FRACTIONAL HORSEPOWER: Speed 
regulation in percent of constant-speed, 
continuous-duty motors given on page 
141, full-load to no-load hot, shall not 
exceed the following values at right 
based on full-load speed. (MG8-41) 


INTEGRAL HORSEPOWER 

A. Speed regulation at full field of 
shunt-wound constant-speed, contin- 
uous-duty motors, from full-load to 
no-load hot, shall not exceed 12 per- 


Change in Speed Due to Heating 


FRACTIONAL HORSEPOWER: Variation 
in speed from full-load cold to full 
load hot during a run of specified dura- 


Standard Ratings and Performance—concluded 


Direct-Current Motors 





Speed, Shunt — 

Horsepower rpm Wound Wound 
1,20 to 1/8, incl. 1725 20 30 
1 20 to 1/8, incl. 1140 25 3§ 
1/6 to 1/3, incl 725 15 25 
1/6 to 1/3, incl 1140 20 30 
1 2 to 3/4, incl. 1725 12 22 
1/2 1140 15 25 





cent on motors up to 5 hp, inclusive, 
and 10 percent on larger motors based 
on full-load speeds. 


tion shall not exceed 10 percent, based 
on the full-load speed hot. (MG8-42) 


INTEGRAL HORSEPOWER: Variation in 
speed of d-c motors from full-load 


B. Speed regulation at full field of gen- 
eral-purpose, compound-wound, con 
stant-speed, continuous-duty motors 
from full-load to no load hot, shall not 
exceed 25 percent on full-load speeds 


C. Speed regulation of shunt-wound, 
adjustable-speed, varying-duty motors, 
from full- to no-load het, shall not 
exceed 25 percent on motors up to 1} 
hp, incl.; 22 percent for 2 to 5 hp, 
incl.; 15 percent on larger motors 


based on full-load speed. (MG9-43) 


cold to full-load hot, during a run 
of a specified duration, shall not ex- 
ceed 15 percent for enclosed motors 
or 10 percent for all other types based 
on full-load speed hot. (MG9-65) 





Single-Phase, Polyphase and Direct-Current Motors 


Temperature Ratings of Motors with Various Degrees of Enclosures 


Enclosure 


Open, general-purpose 


Protected, semi-protected, drip-proof, splash-proof, drip-proof-protected | 
l'otally-enclosed, totally-enclosed fan-cooled, 


explosion-proof. 
All others 


Time-Rating 


| Temperature Rise, C 
Class B 


Insulation 


| Class A 


Insulation 


Continuous | 40 

Continuous NU 70 
explosion-proof, water-proof, dust | 

Continuous 35 75 

Continuous 50 70 





Machine Part 





Determination 


Limiting Observable Temperatures 


Method of Continuous Rated 
Temperature Open-type 
General-Purpose 


to be Used 40 C Motors 


Intermittent Rated 
Protected, Drip-proof 
and Splash-proof Motors 


Intermittent Rated Continuous or 


Intermittent Rated 
l'otally-enclosed 
Explosion proof, Water 
proof, dust-tight and 
Submersible Motors 


Open-ty pe; 
Continuous or 


Insulation Insulation Insulation 
Class \ Class B Class A Class B Class \ Class B 
| . . T ` - =, -- -- ` 
I All windings other than those given in. Thermomet«r* 40€ 50 ¢ 0t SS X 
Item 1A below. Resistance* 50 € 60 € «0 € n) c** «0 €** 
lA |Singlelaver held windings with exposed Thermometer 30C OC x0 ¢ 65€ 85C 
ininsulated surfaces and bare windings. 
Cores and mechanical parts in contact Thermometer 40 € SO € 70€ 
|with or adjacent to insulation 
Collector rings and commutators.*** Thermometer 55 ¢ 75 (**** 5 S5 ¢ 65 ¢ 850 
| 
4  Squirrel-cage windings and miscellaneous parts (such as brush holders, brushes, pole tips, ete.) may attain such temperatures as will not 
injure the machine in any respect 
* For d-c motors, the temperature determination shall be made by the thermometer method. For a-c motors, the method of tempera 
ture determination to be used shall be optional with the manufacturer unless otherwise agreed upon. Only one method of temperature 


determination shall be required in any particular case 


** For a-c totally-enclosed, non-ventilated motors, the temperature rise shall be 65 C for Class A insulation and 85 C for Class B 
insulation 
*** Insulation class refers to insulation affected by heat from the commutator or collector rings when insulation is used in the constructio 


of the commutator or collector rings or is adjacent thereto. 


**** Does not apply to direct-current motors 
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Frame Designations 


One of the important phases of NEMA motor standardization is the frame numbering system. The purpose of the 
standardized system of numbering frames and their relation to assigned horsepower and speed ratings is to provide stand- 
ardization of motor mounting dimensions. 

While no horsepower and speed ratings have been assigned to small-power motor frames, some tables of integral horse- 
power and speed ratings assigned to motor frames are shown as follows: 


Single-Phase, Totally-Enclosed, Single-Phase, General-Purpose, 
Horizontal and Vertical Motors Horizontal and Vertical Motors 
55 C, 60 Cycles, 115 and 230 Volts Open Type, 40 C, 60 Cycles, 115 and 230 Volts 
Speed, rpm | Speed, rpm 
1800 i 1200 | Rating, 3600 | 180 | 1200 | 


hp 
Frame Number (See page 147 Frame Number (See page 147) 


unto tà 


J v 


NNN 


(MG9-384) (MG9-380) 


Two- and Three-Phase, Squirrel-Cage, General-Purpose, 
Horizontal and Vertical Motors 
Open Type, 40 C, 60 Cycles 


Speed, rpm — 3 | 1200 900 720 600 
4. Rating, hp Frame Number (for dimensions, see page 147 


| 
204 224 * 
203 224 225 28 28 | 110, 208, 220, 
204 225 254 28 32 440 and 550 V 


224 254 254 
225 254 284 
254 284 324 
284 324 126 


34 | 326 364 
326 | 364 365 
34 | 365 404 
365 | 404 405 


404 405 444 

405 444 445 | 208, 220, 440, 
444 445 504U and 550 V 
445 504U 505 ; | 

504U 505 | 

505 


2300 VOLTS, THREE-PHASE 

Speed, rpm — 1800 1200 
|. Rating, hp Frame Number (for dimensions, see page 147 

40 445 

50 4458 5041 

60 4455 505 

75 5045 

100 S055 

(MG9-578 
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| 
Speed, rpm | 3600 





1800 


1200 


900 








vy Rating, hp 



















| 


Speed, rpm—> 





|. Rating, hp 





1800 


3 I 
25 365S [x | 
30 404S 404 405 
40 l- 4e5s | 405 '| 444 
50 444S 4448 | 445 
60 | 445S 445S 504l 
75 | 504S | 504S | 505 
100 | 5058 505S 


1200 


Frame 





900 















Speed rpm— 


|. Rating, hp 


404 
405 
4445* 
4458* 
504S* 


505S* 


3500 


1150 












203 


204 


AWW NM MM 


Arr XX 


Frame Designations—concluded 


720 | 600 











Un Un t3 2 
e e eeud 


Ww WwW NNNN 


n 


DESIGNS A 
AND B 


— d —— — 
A 

USUALLY 

DESIGN A 

¥ 


Two- and Three-Phase, Wound-Rotor, General-Purpose, Horizontal and Vertical Motors, 
Open Type, 40 C, 60 Cycles 


| 


720 


D-C General-Purpose, Horizontal and Vertical Motors, Open Type, 40 C. 


850 


Frame number (for dimensions, see page 147) 


t 


224 
225 


Two- and Three-Phase, Squirrel-Cage, Horizontal and Vertical Motors Non-Ventilated and Fan-Cooled Types, 55 C, 
60 Cycles, 550 Volts or Less 


514 | 450 


Frame number (for dimensions, see page 147). 


326 365 


365 


Values below and to right of solid black 
line are for totally-enclosed fan-cooled 
type only. 

Frame numbers in bold face type are 
suggested standard for future design. 

* Totally-enclosed non-ventilated types 
only, frames for other totally-enclosed, 
non-ventilated motors not listed. 

1 Totally-enclosed non-ventilated or fan- 
cooled types. 


(MG9-582 and MG9-584) 


oo — | 


number (for dimensions, see rage 147). 


110, 208, 220, 


440 and 550 V 


365 
404 208, 220, 440, 
405 | and 550 V 


also apply to 2 ,300-volt, 
three-phase motors. 





(MG9-580) 


690 575 500 


225 
254 284 
254 254 284 


254 
284 


Frame sizes below heavy line 
are suggested standard for 
future design. 
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*These frame numbers will 


(MG9-77 and MG9-77.1) 
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Code Letters for Dimension Sheets 
A (Max)—Overal!l dimension across feet of 
horizontal machine (end view). 


B (Max)—Overal! dimension across feet of 
horizontal machine (side view). 


C—Overall length of machine less pulley (for 
single shaft extension). 


D—C/L of horizontal machine to bottom of 
feet. 


E—C/L of machine to C/L of mounting holes 
in feet (end view). 


F—C/L of machine to C/L of mounting holes 
in feet (side view). 


G—Thickness of feet of machine, 


H—Diameter of holes or width of slot in feet 
of machine. 


J—Width of end of feet on horizontal ma- 
chine or feet on vertical machine. 





K—Length of feet on horizontal machine or 
feet on vertical machine (side view). 
L—C/L of machine to end of housing (end 
opposite shaft). 

M—C/L of machine to end of housing (shaft 
end). 

N—Length of shaft from end of housing to 
end of shaft 

O—Top of horizontal machine to bottom of 
feet 

P—Diameter of vertical or horizontal ma- 
chine 


R—Overall length of horizontal machine in- 
cluding pulley (side view) (for sing 
shaft extension). 


S—C/L of machine to C/L of pulley 

T—Height of eye bolt above top of machine 

U—Diameter of shaft extension (for tapered 
shaft, largest diameter of taper) 

V (Min) — Length of shaft available for 
coupling, pinion or pulley hub 

W-—For straight shaft, end of housing to end 
of shoulder; for tapered shaft, end of 
housing to beginning of taper. 


AA—Diameter of conduit pipe size. 


AB—C/L of machine to extreme outside part 
of conduit box (end view) 


| | | 





Frame 


Number | Max Max | | 


D 
— 
N 





7921 3 | 4 

81/2| 5 4 

834| 51/7 | 4 

91/2| 51/2] 4 

m -— 5 

284 | 14 £12] 7? 5 
324 16 > a é 
32¢ 16 51/21 8 | 6 
364 18 15 1/4| 9 7 
364S |18 15 1⁄4 | 9 7 
365 |18 | 16 1/4] 9 7 
3658 | 18 | 16 1/4| 9 7 
404 20 | 16 1/4 | 10 8 
44$ |20  |1614|10 | 8 
405 |20 | 17 3/4 | 10 8 
405S | 20 | 17 3/4 | 10 | 8 
44 | 22 | 18 1/2 | 11 9 

| 

ss |2 lirimin |9 
45 |2 20 1/2 | 11 9 
4458 |22 | 20 1/2 | 11 | 9 
504U | 25 | 21 12 1/2 | 10 
sMS |25 2. |121/2|10 
505 | 25 | 23 | 12 1/2 | 10 
5058 |25 | 23 | 12 1/2 | 10 





** Dimension D will never be greater than the above values, but it may be less so that shims are usually required for coupled or geared 


machines. When exact dimension is required, shims up to 1/32 in. may be necessary on frame sizes whose dimension D is 8 in. and less; on 
larger frames shims up to 1/16 in. may be necessary. 


L of machine to C 
conduit entrance 


L of machine to C 
inlet (side view). 


AH—Distance 
or flange to « 


A B D** | E 
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Standard Motor Dimensions 


L of hole “AA” for 


(end view). 


L of conduit box 


AE—C/L of conduit box Inlet 
(horizontal). 


L of conduit box Inlet to 


mounting surface of face 
nd of shaft. 
-Diameter of bolt circle in face or flange, 
base of vertical machine. 


ter of male or female 


ng hole in foot nearest to 
jue 
nachines 





YNN 








t2 t3 02 032 62 


t2 t3 02 03 


www 
ON toto t2 


16 


to bottom of 


entrance for 


pilot on face 
base of vertical machine. 


Min 


not 


BS—Recess in pulley. 
Standard 
have 
for 
and 


been 
foot-mounted 
hollow -shaft 


BB—Depth of male or female pilot of face or 
flange, or base of vertical machine. 
BC—Distance from mounting surface of face 
or flange, or base of vertical machine to 

shoulder on shaft. 
(Max)—Outside diameter of face or 
flange, or base of vertical machine. 


BE—Thickness of flange or base of vertical 
machine, 


BF—Diameter of mounting holes in flange or 
base of vertical machine. 


BG—C/L of machine to mounting surface of 
face or flange 


lettering and outline draw- 
inciuded for 


motors, 


A-C and D-C Motors, (Standard Dimensions and Tolerances, in.) 
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A-C and D-C Motors, 


Face-Mounted 

AK Dimension—203-326 frames, 
incl: -++0.000, —0.003 inch. 364- 
445 frames, incl: +0.000, —0.005 
inch. 


Face runout and permissible eccen- 
tricity of mounting rabbet—203-326 
frames, incl.— 0.004 in. indicator read- 
ing. 364-445 frames, incl.—0.007 in. 
indicator reading. 

Permissible shaft runout—203-326 


KT 





fm £m Bae 
---Bmar-* 


Standard Motor Dimensions—concluded 





















; run BD BF Hole 
frames, incl.- 0.002 in. indicator read- Frame \H AT AK BB | BC Mise = Min 
ing. 364-445 frames, incl —0.003 in, Number | [ap | Nim- | Depth 
indicator reading. p» ber 
These dimensions may also be ap- MU RENS EMG EE 
plied to vertical motors, in which case 203C |25/6| 714. 81/| 1/4 | 1/16 | 9 12-23] 4 | 3A 
the frame designation may have the e : : 16 | 71⁄4 8 Us | i 4 e 9 1/2-13 4 3/4 
suffix letters CV V. 224C 3 1/8 71/4, 81/2 4 8| 9 1/2-13 4 3/4 
T Fo d x : ee DEFH 225C 3 1/8 7 1/4 8 1/2 1/4 1/8| 9 1/2-13 4 3/4 
E RD WA OR E 254C 33/8 | 71/4, 81/2| 1/4 | | 3/8 | 10 1/213 | 4 3/4 
U and BA, see page 14 284C  47/16| 9 10 1/2 | 1/4 | 11/16} 11 1/4] 1/2-13| 4 3/4 
324C 5 5/16 | 9 | 10 1/2 | 1/4 | 7/16 | 12 1/2 | 1/2-13 4 | 3⁄4 
326C 9 5/16] 9 10 1/2 | 1/4 | 7/16 | 12 1/2 | 1/2-13 4 | 3/4 
364C 15 3/8 11 12 1/2 1/4 —1/4 | 14 | 5/8-11 4 15/16 
365C 5 3/8 | H 12 1/2 | 1/4 | —1/4 | 14 5/8-11 4 | 15/16 
404C !61/8 | 12 1/2 | 1/4 1/4 | 15 1/2 | 5/8-11 | 4 | 15/16 
405C |61/8 | MH 12 1/2 | 1/4 Ti | 15 1⁄2 5/8-11 | 4 | 15/16 
444C | 67/8 | M 16 | v4 |-14! 1 1/2| 5/8-H | 4 |15/16 
45C 1167/8 | M l6. | 1/4 | —1/4 | 17 1/2 | 5/8-11 | 4 |15/16 
MASC 3 11 12 1/2 | 1/4 | -1/4/14  |5/8-11| 4&4 | «15/16 
à i a 3458 3 2 2 T € /q- g 
Standard Dimensions and Tolerances DE 3 a n 12 1/2 | 1/4 | —1/4 | 14 | Ven t 15/16 
t : E s 4045€ 31/2 | H 12 1/2| 1/4 | —1/4 | 15 1/2 | 5/8-11 4 15/16 
(All dimensions in inches.) 405SC |3 1/2 | H 121/2|] £4 |-—1€115 1/21 5/9-M]| 4 15/16 
4MSC 4 14 16 1/4 | 21/4 | 7 1/2 | 58-M |. 4. | 15/16 
MSSC 4 14 le 1/4 | —1/4 | 17 1/2 | 5/8-11 | 4 | 15/16 
(MG4-21.7) 
A-C and D-C Motors, Flange-Mounted, Type D 
AK  Dimension—203-326 frames, incl. 1-0.000, : 
— 0.003 in. 364-505 frames, incl.— -1-0.000, —0.005 inch. BD Clearance Hole BF 
2 "mies "^ cie Frame - ——— 
Face runout and permissible eccentricity of mounting srame | ak 4) | Max | AH BC | 
rabbet—203-326 frames, incl.—0.004 in. indicator reading. | Sias fifin 
364-505 frames, incl.—0.007 in. indicator reading. | | | 
Permissible shaft runout—203-326 frames, incl.—0.002 m — 
in. indicator reading. 364-505 frames, incl—0.003 in. | | | 
indicator reading. 203D 2 |10 | n |[21/4| O0 | 1732 1 
. . . ^ € -> 
These dimensions may also be applied to vertical motors, ma : | = | : 3 * | 751 i 
in which case the frame designation may have the suffix 33D | 9 |10 | ud 3 0 | 17/32 4 
letters DV or SDV. 254D | 9 | 10 11 |33/⁄8j 0 | 17/32 4 
For dimensions A, B, D, E, F, H, U, BA, see page 147. 284D j| 11 | 12 1/2) 14 |334] 0 | 13/16 4 
324D n | R 1⁄2; 14 47,8 0 13/16 4 
326D 11 | 12 1/2) 14 47⁄8, 0 13/16 4 
364D | 14 |16 | 18 5 5/8| O 13/16 1 
365D 14 |16 18 5 5/8] 0 13/16 4 
404D 14 16 18 | 63/8] 0 13/16 4 
405D 14 |16 | 18 | 63/8] 0 13/16 4 
444D 18 20 22 7 1/8 0 13/16 N 
45D | 18 |20. | 22 |718| 0 | H/I6 |. 8 
SOD | 18 |22 25 8 5/8, O 13/16 8 
sOsD 18 | 22 25 N 5/8 0 13 16 R 
34SD | 14 |16 | 18 |3 1/4] 0 | 13/16 i 
S65SD | 14 | 16 | 18 |31/4| O 13/16 | 4 
404SD | 14 | 16 18 3 3/4 0 13/16 4 
4058D 14 16 18 3 3/4 0 13/16 4 
444SD | 18 | 20 22 | 41/4] 0 | 13/16 | 8 
445SD 18 | 20 22 | 41/4) 0 13/16 8 
Paw 504SD | 18 |22 25 |41/4| O | 13/16 8 
Note: Where 4 holes (BF) are used, they are 45 deg from th SOSSD | 18 22 25 4 1/4 0 13/16 | 8 


honzontal and vertical center lines 
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FOREIGN AND DOMESTIC ARTICLES 
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Fig. 1—Creep strength of cold-drawn tubing compared to that of bar stock. 
tubing compared to bar stock. There is a 30 percent improvement over the 
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WOO 1500 


Fig. 2 


100 


Tube air cooled 1280 C 


200 250 
Time, hours 


150 300 350 400 


Creep strength of cold-drawn, heat-treated 
strength of standard forged or rolled bars. 


High Creep Strength Steel Tubes 


Foreign Abstract Condensed from "High 
Creep Strength Austenitic Steel Tubes" by 
G. T. Harris and W. H. Bailey, Metal- 
lurgia, August, 1948. 


AN PART of gas turbine 
plants for land or marine use are ai: 
heaters and heat exchangers. These 
present new problems in the provision 
of heat-resisting steel tubing. The 
tubes for such units must range from 
} to 2 in. diameter, with a wall thick 
ness of about 2 


ESSENTIAL 


2 mm. In service these 
tubes attain operating temperatures ot 
700 to 750 C, and must both 
creep and corrosion by the combustion 
gases. The stresses involved are of 
the order of 1 to 3 tons per sq in., and 
at the Operating temperatures indicated 
only the highest grades of heat-resist 
ing steel tubing will be capable of ex 
tended life. For example, the 18/8 
type of austenitic steel stabilized with 
titanium or niobium would, under 
these conditions, stretch within a few 
thousand hours far more than could 
be tolerated 

It was evident that steel previously 
developed for the high temperature 
parts of jet and gas turbine engines 
would be needed to meet the require- 
ments. Therefore, investigations were 
carried out to insure that such mate 
rials could be successfully fabricated 
in the tubes and that the welding prop- 
erties were adequate. The alloy se- 
lected was Jessop G.18B steel, an alloy 
which has now been used extensively 


resist 


for about five years in highly stressed 
high-temperature components. Table 
I gives the chemical composition. A 
portion of the creep strength perform 
ance, is shown in Table II 


MANUFACTURE 


Billets of and 
diameter were successfully extruded to 
hollows of 23 


5.55 in 3.80 in 
in. outside diameter 
and 1$ in. outside diameter, respe 
tively. Estimated temperature at the 
commencement of extrusion was 1,240 
C, after thorough soaking. After air 
cooling, the hollows were 
cold drawn in three or four passes to 
tubing of 13 in. outside diameter by 
12 S. W. G. (2.64 mm wall thickness ) 
and to 1 in 
S. W.G. (3.25 mm) 

An important factor in the selection 
of material for air-heater tubes is that 
ind free 


respective 


outside diameter by 10 


the tubes must be clean from 


Table I—Chemical Composition of 
Jessop G.18B (weight: percent) 


Carbon —— à 0.4 
Manganese d E 
Silicon 1 1.0 
Nickel i 13.0 
Chromium 134 
lungsten 

Molybdenum 

Niobium 

Cobalt 


scale. Oil quenched specimens were 
clean and free from loose surface scale 
which was found to be readily remov 
able by pickling. 

Tests were made on a tube in the 
cold-drawn state after air-cooling from 
950 C and from 1,280 C. Results are 
given in Table III. Evidently a tem- 
perature of 950 C is sufficiently high 
to stress-relieve the cold worked mate- 


Table 11—Creep Strength of Jessop G.18B Steel for Specified Strains, 
Times and Temperatures—Stresses in Tons per Sq Inch 


)1605 10H 


10,000 
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t010510R 


0105 10 Rupt.0105 1 0 Rupt 
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Table III—Longitudinal Tensile 
Strength of G.18B Tube 


Gage Length 1.00 in. 





Width...... . 0.301 in. 
Thickness. . 0.081 in. 
Maximum 
Stress Elongation, 
Condition tons per sq in. percent 
Cold Drawn 75 5 
Air Cooled, 
950 C 50 33 
Air Cooled, 
1,280 C 47 30* 


*Fractured outside middle half. 





rial and so restore the room tempera- 
ture tensile properties, but it is not 
sufficiently high to allow the carbides 
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and other phases to be taken into solu- 
tion, which is essential for developing 
maximum creep strength. 

At a temperature of 700 C the creep 
strength of cold-drawn tubing was 
found to be approximately 40 percent 
lower than that of standard bar mate- 
rial. See Fig. 1. After air cooling from 
a temperature of 950 C, no improve- 
ment in creep strength was produced. 
After solution treatment at tempera- 
ture of 1,280 C, however, the full 
creep strength was recovered and re- 
sults 30 percent better than those of 
standard forged or rolled bars were 
obtained. Fig. 2 shows the strain- 
time curves for cold-drawn tube, heat- 
treated tube and standard B18B bar 
material. 

In addition to the high standard of 
scaling resistance, creep strength and 
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corrosion resistance demanded of an 
alloy for use as air-heater tubes, the 
material must also be readily weldable. 
Best method is electric arc welding. 
Tensile test results on solution treated 
G.18B material welded with G.18B 
electrodes showed the welded material 
was extremely ductile. Creep tests at 
700 C on welded samples showed that 
in the "as welded" condition the 
creep strength was slightly superior 
to that of standard bar material, but 
that an improvement in creep strength 
over that of "as welded" material 
was achieved by a low temperature 
stress relieving treatment after weld- 
ing. Both electric flash butt and pres- 
sure welds will yield satisfactory weld- 
ments. However, such weldments 
should be followed by a low-tempera- 
ture stress relieving treatment. 





Mechanical Properties of Adhesive Bonds 


From “Shear Impact and Shear Tensile 
Properties of Adhesives” by Irving Silver, 
Naval Ordnance Laboratory, White Oak, 
Maryland; presented at the national meet- 
ing of the Society of Plastics Engineers, 
January 20, 1949, at the Bellevue-Strat- 
ford Hotel, Philadelphia. 
DEVELOPMENT of high strength and 
fast curing adhesives as engineering 
materials make a critical evaluation 
of their strength properties necessary. 
The shear tensile method has been used 
to evaluate adhesives for specific appli- 
cations; however, such data has not 
been found reliable, especially where 
the bonded joint is subject to impact 
forces. The shear impact method, as 
outlined by the ASTM D-14 Com- 
mittee on Adheswes, gives a more 
complete picture of the strength prop- 
erties of a bonded joint. 

In bonding pulp-filled molded phe- 
nolics to brass in ordnance equipment, 
shear tensile tests indicated that a 
vinyl butyral adhesive would be 
superior to that of a nitrile rubber- 
vinyl adhesive. In simulated service 
tests, the reverse was found to be true. 


These performance tests were sub- 
stantiated by shear impact tests, which 
revealed that the nitrile-vinyl adhesive 
has greater impact resistance. 

To confirm these results, the be- 
havior of bonded joints under shear 
impact and shear tensile loads was 
studied. Because of Naval Ordnance 
requirements, the study was limited to 
room temperature setting adhesives. 
The materials adhered were pulp-filled 
phenolic and commercial brass. Factors 
included in the study were: (1) Stat- 
istical analysis of shear impact data; 
(2) adhesive thickness and shear im- 
pact strength; (3) exposure to heat; 
(4) surface preparation (sanding of 
phenolic specimens) ; (5) testing at 
— 40 and 170 F; and (6) setting 
rates. 

The shear impact test specimens 
consisted of pulp-filled phenolic 1 x 1 
x 1 in, Nd | over an area of one 
sq in. to commercial brass 13 x 1 x 3 
in. Specimens were tested at a velocity 
of 11 fps in a Tinius Olsen Impact 
Tester. Shear tensile specimens were 











Table I—Statistical Analysis of Shear Impact Data! 


| Adhesive Shear Standard Standard Coethcient 
Adhesive Thickness Impact, Deviation Error, f Variation, 
nils ft-lb fr-lt | ft-lb percent 

Nitrile rubber-Vin«l 7.7431 0 4 3 03 0 1 6 0 
Thiokol....... 194106 "Y 0 t 01 12.3 
Resercinol, with Primer 4 4210. 70 os 0? 15.5 

‘Specimens tested after conditioning a: 77 F and 50^; R. H. for 7 days; all phenolic surfaces 
sanded 

? Refers to thickness of resorcinol; primer (rubber latex-casein) thickness 2-3 mils 


? Major failure of bond occurred in the plasei 
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—— — 


commercial brass 7 x 1 x j in. bonded 
to pulp-filled phenolic 7 x 1 x 1 in., 
to form a simple lap joint of one sq 
in. area. The specimens were tested 
to destruction in a Baldwin-Southwark 
universal testing machine (60,000 Ib 
capacity) at a head travel speed of 
0.05 in. per minute. 

The diodes were of three types 
and all set at room temperature (20 to 
30 C): (1) The air-dry solvent ad. 
hesives, which attain their major 
strength by evaporation of solvent, and 
included. Nitrile rubber-vinyl, nitrile 
rubber-phenolic, and  vinyl.buryral; 
(2) thiokol adhesive, a thick solvent- 
less paste, which sets the addition of a 
catalyst; and (3) accelerated synthetic 
resin adhesive (resorcinol), which sets 
on the addition of a catalyst, and is ap- 
p over a primer applied to the 

rass. The primers set by the applica- 
tion of heat or by standing at room 
temperature for 24 hours. 


STATISTICAL ANALYSIS AND ADHESIVE 
THICKNESS. The results in Tables I 
and II indicate that the experimental 
method is sufficiently reliable, if the 
thickness of the adhesive bond in the 
shear impact specimen is maintained 
uniform and constant. Where the ad- 
hesive is resilient and has a relatively 
low modulus of elasticity, there is a 
linear relationship between shear im- 
pact strength ad adhesive thickness. 
This relationship depends on the rela- 
tive moduli of elasticity of the bonded 
members and that of the adhesive. 
When the modulus of elasticity of the 
adhesive approaches that of one of the 
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Table I1l—Adhesive Thickness vs. 


| Shear Impact Strength’ | 
| 





EL... MI—Continuous Exposure- to Heat at 140 F* 





Resorcinol| Resorcinol| Resorcinol| Resorcinol 

















EXPOSURE TO HEAT. Shear impact 
data also emphasize weaknesses that 
are not made apparent by shear tensile 
data. This is demonstrated by compar- 


Marcu, 
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primer adhesive combinations and sub- 
jected to continuous exposure to heat 
at 140 F for 28 days are affected in 
directly opposite manners. There is a 
decrease in shear impact strength, with 
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| | = ET Adhesive | Vinyl | Thiokol | Nitrile- | (Rubber- (Nitrile- | (Nitrile- |(Modified 
n |eg5|83 | buty ral | Vinyl casein phenolic | vinyl | phenolic 
| i | $$ lex ox 2 a primer primer) | primer) | primer) 
Adhesive Primer? z = "E Shear impact, ft-lb | | | 
«S E 28 davs at 77 F../1.9 6.5 4.5 7.0 6.3 17.3 [5.8 
N | Elg Failure** FAB, |FA FAB, |FPh FAB,FPh|FPh [FPh, FPB 
N à i dile dlc hi. FAPh FA | 
| L1| L6 — 28davsat MO F.|1.7 £6 5.1 0.2 1.9 3.4 4.8 
| 29| 3.0 Failure**.. FAB, FA FAB, FPB iFPB FPB |FPh, FPB 
| 33 FAPh FAPh | 
| 4 4 , Shear tensile, psi | 
13.9| 5.2 28 days at 77 F. .|376 42 90 826 592 1,034 1,130 
Nitrile rubber- | 18.2 | 8.2 Failure** FAPh ‘FA FAB FPh, FPb'FPB |FPA, FPh FPh, FPB 
I “eel 21.8] 92 28 days at 140 F . 943 205 711 929 993 995 1,027 
34.5 | 10.3 Failure** FAPh, |FA FAB, FPh, FPb|FPB, FPh|FPB |FPh, FPB 
32.9 — aa ae FAPh | 
1.0 |^ 6 *All phenolic surfaces sanded. 
2.0} 2.8 **Levend: FA, failure in adhesive; FAB, failure of adhesive to brass; FAPh, failure of 
40| 41 s adhesive to plastic; FPB, failure of primer to brass; FPh, failure in plastic; FP, 
Nitrile rubber- 85| 52 failure in primer. 
25 d 
phenolic 25.0| 8.9 Table IV— Surface Preparation of Phenolic Plastic Specimens 
Z 30.6| 9.4 7 | mee ies RN 
| — l'27 | Resorcinol | Resorcinol 
i | | el E Adhesive Vinyl Thikol Nitrile- (Rubber- (Neoprene- 
v i 25] L3 butyral | | | vinyl casein phenolic 
inyl butyral ett ee | | | primer primer 
28 0| 5.3 Shear impact, ft-lb! | 
exu E Phenolic sanded.. 2.9 | 7.5 3.7 7.4 6.8 
21/55 Failure? | FAPh | FA FAPh FPh FPh 
4 0 Phenolic unsande d.| | 24 | 6 2.5 | 0.3 2.9 
: 7 $1 35 Failure? | FAPh F A, FAPh FAPh | FAPh FAPh 
Thiokol 14.51/10 3 Shear tensile, psi? | | 4 | 
30.9 1122 Phenolic sanded 376 | 90 | 82€ 777 
00.3] 12 Failure? FAPh | F ^ FAB | FPh FPh 
46 0|15.9 Phenolic unsande d.l 280 91 81 | 617 647 
22|70 Failure.. __FAPh | FAB | FAPh | FAPh FAPh 
50! 60 ISpecimens conditioned at 77 F and 50^; R. H. for 7 days. 
80l 61 ‘Specimens conditioned at 77 F and 50% R. H. for 28 days. 
| 7 a 6 z ‘Legend for Failure: Refer to Table III. 
sorcino Rubber«asein | 17.8 | 5./ : : 
Resorcin E 7 [230! 55 Table V—Properties at —10 and 170 F' 
7 33 " s | | 2 
I 9 | eames 8 | | | Resorcinol Resorcinol Resorcinol 
M 491 5.2 \dhesive Thiokol | Nitrile (Nitrile- (Rubber- (Neoprene- 
Resorcinol Nitrile | 14.2 | 5.2 Vinyl vinyl casein phenolic 
tubler-viasll 25.41. 4.3 3 * i | = . j|. Pnrmer | prime) — primer) 
i > 1 Shear impact, ft-lb 
4.8 9 —40 F 6.2 7.0 | 0.6 | 0.9 2.7 
" "After last coat of adhesive laid down, Failure FPh, FAB | FAPh FPB | FPB FPh, FPB 
specimens conditioned at 77 F and 50% F x 9:2 4.2 i s> 4 6.8 k 
j : i Failure? F | FAPh FPh | FPh FAI 
R. H. for 7 days; all plastic surfaces sanded 170 I 3 | 24 24 110 2.4 
2Primer thicknesses were kept constant Failure | FA | FA FP | FPB FPB 
Shear tensile, psi 
—40 898 | 282 | 1,085 610 1,190 
members of the bond, the extent of the boy. re FA, FAPh F A FPh | FAPh, FPB| FPh 
dependence of shear impact strength 4 | _ 2x -= 
[ i ME FA. » CPR ) 13 > 
on adhesive thickness will decrease. " F I | | ^ — | a : 4 | iag - 
In contrast to the air-dry solvent Failure FAB, FAPh! FA | FP FPB | FPB 
j adhe suves, the effect of increased thick- After conditioning for 7 days at 77 F and 50°, R. H.. specime ns were maintainec l at either 
" ness of resorcinol adhesives on the 40 F or 170 F for 2 hr prior to resting; all phenolic surfaces sanded 
shear impact strength appears to result Legend for Failure: Refer to Table ILI 
in slightly decreased values. This is 
the result of many factors, among | d T i iiil ii 
ing results of shear impact and shear shear tensile specimens maintaining 
ee : E 44. tensile tests under similar experimental their high strength. Control shear im- 
age of adhesive during cure, and cleav- . : fe aan : m : 
* conditions, as reported in Tables II] pact specimens, not exposed to heat, 
ave ces 43 » d » C & bie y, . > 
Al E * rea — t thickne ae to VI. Shear impact and shear tensile show failure in the plastic. After ex- 
r ult in high M — — "7 specimens bonded with resorcinol- posure, failure occurs in the interface 
esu zhe act strengths. 


between the primer and the brass. This 
effect can be detected by the shear im- 
pact method 

With air-dry solvent adhesives, ex- 
posure to heat results in large increases 
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Vinyl | Thiokol | Nitrile- 
Adhesive | butyral vinyl 
| 
Shear impact, ft-lb | | | 
eee i i 62 $2 
28 days... 19 | 6.5 | 4.5 
Shear tensile, psi 
3 days... 63 | 58 20 
PRA. coo 98 | 91 55 
28 days. 376 83 | 90 


Table VI—Setting Rates* 





Resor- | Resor- | Resor- | Resor- 
cinol cinol cinol | cinol 
(Rubber- | (Nitrile- | (Nitrile- | (Modified 

casein | phenolic vinyl | phenolic 
primer) | primer) | primer) | primer) 
Ta | Z4 6.8 | 5.4 

7 0 6.3 /.3 | 5 8 

| | 

| 653 324 | 502 | 957 
| 899 422 | 558 985 
| 826 592 | 1,034 1,130 











*All plastic (phenolic) surfaces sanded; all specimens conditioned at 77 F and 50% R. H. 


in shear tensile strength, but little 
change in shear impact strength. 


SURFACE PREPARATION. Sanding of 
the phenolic plastic surfaces prior 
to bonding is critical in attaining 
high shear impact and shear tensile 
strengths, particularly for accelerated 
synthetic resin (resorcinol) adhesives. 
Table IV indicates that failure to sand 
henolic surfaces decreases the shear 
impact strength of specimens bonded 
with resorcinol to almost negligible 
values, with failure occurring at 
the phenolic-adhesive interface. With 
sanded specimens, failure usually oc- 
curs in the plastic. This increased 
strength is partially caused by the re- 
moval of chemical impurities on the 
surface, and by an increase in the ef- 
fective area of bonded surface. With 
thiokol and the two air-dry solvent 
adhesives tested, the effect of sanding 
is not as pronounced as with the a 
celerated resin adhesives. 


TESTING AT —40 AND 170 F. 
tensile strength usually 


Shear 
increases at 


—40 F, while shear impact strength 
at the same temperature will increase 
or decrease, depending to a large ex- 
tent on the modulus of the adhesive 
or primer at lower temperatures. For 
example, at —40 F impact specimens 
bonded with thiokol fail at 6.2*ft-Ib, 
in the plastic. At the same temperature 
impact specimens bonded with resorci- 
nol (neoprene-phenolic primer) fail at 
2.7 ft-lb, with failure also occurring 
in the plastic. The difference in modu- 
lus between the thiokol and the resor- 
cinol accounts for the results. 


SETTING Rates. The stress required 
to break impact and tensile specimens 
after exposure to standard conditions 
at 77 F and 50 percent relative hu- 
midity, for various lengths of time, 
is an indication of the rate of set of 
adhesives. Table V1 shows that, of the 
three types of adhesives studied, the 
accelerated resin adhesives (resorcinol) 
set the fastest, achieving their maxi- 
mum shear impact strength and a 
major portion of their shear tensile 
strength within one week. 





Liquid Transmission Through Polyethylene 


From “Liquid Transmission Through Ex- 
truded Polyethylene Film” by J. H. Parli- 
man, Plax Corporation, presented at the 
annual meeting of the Society of the 
Plastics Industry, May 21, 1948, Adlantic 
City, N. J. 

THERE HAS BEEN a steadily increasing 
demand for polyethylene for packag- 
ing. Liquids as well as solids are 
packaged in polyethylene, which is 
now supplied as blow molded bottles, 
there is data available as to its resist- 
ance to chemicals, it is difficult to find 
information on the permeability of 
liquids through polyethylene, with the 
exception of water vapor transmission. 


METHOD OF TESTING. Six-inch lengths 
of seamless polyethylene tubing of 
about 1.7 in. diameter and 0.0017 in. 
thickness were used as test bags. 
Thirty cc of liquid was heat sealed in 
the bags. The average wall thickness 
of the tubing was measured with a 
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micrometer, and the width and length 
flat sheeting, flat seamless tubing, and 
in other forms. As with new materials, 
there is need for basic information on 
properties of polyethylene. While 
measured with a steel ruler. Bags were 
weighed at various intervals, either to 
+0.005 g. on the analytical balance or 
to +0.3 g. on the rough laboratory 
balance. Length of tests varied from a 
few hours to several weeks. Bags were 
placed flat on a suspended wire screen 
during the actual tests. Temperature 
was not held constant. 


CALCULATIONS. The following for- 
mula was used to calculate the perme- 
ability, P: 
P = v x ty 10 y ; n 240v! 
h "^ hA 
P = permeability in g/24 hr/100 
sq in./0.001 in. film thickness. 
to = loss of weight of liquid in grams. 





h = time in hours for weight loss w. 
A = area of bag in sq in. 
l = wall thickness of bag in 0.001 in. 


Loss of weight was plotted against 
time and the average rate of loss was 
obtained from the slope of the curve. 

The accompanying table gives the 
permeability values for 48 liquids. A 
wide variety of liquids were tested, in- 
cluding water, organic acids, esters, 
ethers, ketones, alcohols, halogenated 
materials, liquids of both aliphatic and 
aromatic types, and nitrates and other 
nitrogen-containing materials. The 
range of permeability values is wide. 
It is believed that values could be re- 
produced to +5 to 10 percent using 
this test with constant temperature 
conditions. This accuracy could prob- 
ably not be maintained for liquids 
which are transferred at rates of more 
than 100 g/24 hr/100 sq in./0.001 in. 








Permeability 
g/24 hr/100 sq in. 
for film 0.001 
in. thick 
Material (room temperature) 
ethylene glycol....... 0.02 
2-nitro 1-butanol : 0.05 
dimethyl phthalate....... 0.09 
O ; 0.16 
hydrogen peroxide 306%. 0.33 
formic acid 856,....... 0 48 
Old Spice Cologne vis 0 60 
n-octyl alcohol. . . 0.68 
phenol 94%...... " 0.70 
ethylene chlorohydrin ... . 0.73 
allyl alcohol............. 0.95 
Auvergne Cologne 1.1 
n-butyl alcohol E 
acetic anhydride. 1 3 
methyl alcohol Le 
ethyl aceto acetate 1.8 
muoethane............. 2.0 
nitromethane....... 4.1 
Ce 5 oa akan 24 
nitrobenzene............ 2.6 
glacial acetic acid........ 2.6 
7.6 
methyl ethyl ketone...... 15 
ethyl acetate............ 21 
propionaldehyde......... 25 
dimethyl aniline......... 27 
MEN LL ce cro ye es 29 
acetyl chloride........... 38 
mono chloro benzene. .... 38 
butyl acetate............ 40 
o-dichloro benzene....... 59 
ethylene chloride. ....... 79 
dibutyl ether............ 200 
diethyl ether............ 410 
ethyl bromide. .......... 680 
chloroform............ +e 720 
BM asosi citaa 18 
essas 20 
itir 6l 
O ETOF ITTE 240 
xylene (commercial mix- 

ME E TO 260 
EE. Luo eor v» 320 
gasoline (containing tetra- 

EMBED. Leser ce 440 
petroleum ether......... 470 
BENE ood sisse. 490 
carbon tetrachloride...... 600 
liquid bromine.......... ,100 
carbon disulfide. ... 5,200 
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TECHNICAL NEWS 


COMPRESSED AIR bled from 88-Ib centripetal-type gas turbine operates high speed air 


Officia. U. 8. Navy Photograph 


turbine starter attached directly to jet or 


turbo-prop engine. Once starting is completed, the high pressure air can be diverted for powering air-operated accessories. 


Pneumatic Starter Developed for Turbine Engines 


'THE FIRST SELF-CONTAINED, self-start- 
ing system for turbo-and turbo-prop- 
»owered aircraft has. been developed 
by the AiResearch Manufacturing Co 
in cooperation with the Navy Bureau 
of Aer It requires no external 
source of power for operation, and 


onaulics. 


offers a 20 percent reduction in weight 
and a 75 percent 


power output 


increase in Starter 


over present starting 
systems 


The 


unit Is a 


cature of the 
turbine 
the first of its type ever operated in 
this country 


interesting I new 


radial inward flow” 


engines 
from 2 to 4 hp 
while jet or turboprop engine starters 
trom 10 to 250 
hp. Two factors create this problem 
(1) The gas turbine must be turned 
up to about one-third rated engine 
| before enough compression is 
generated. to. operate the combustion 
chamber, whereas the rec iprocating en 
gine must only be turned a portion 
of one revolution to enable a single 
cylinder to fire, and (2) the “drag” 
of the gas turbine engine consists of 
air resistance within its blading and 
air passages, whereas the reciprocat 
ing engine “drag” is only that of a 
single cylinder on compression stroke. 
It was to find solutions to this prob- 
lem that the Navy Bureau of Aero- 
nautics began a study of jet aircraft 
starter systems in 1945. During the 


Starters for reciprocating 
have an output of 


require an Output ot 


speed 
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ensuing years, they have examined 
every conceivable type of starter, in 
cluding: Electric (low voltage d 
high voltage d-c, variable voltage d-c ), 
solid propellant, steam (positive dis 
placement and direct i: 
(steam obtained. from 
«composition of hydrogen 


ompressed air and exhaust gas fro 


turbinc ), 
pingement 


peroxid 


a small turbojet engine), internal coi 
bustion engine and pneumatic. Und 
t coordinated. program, the Air Force 
has investigated hydraulic and 3 phase, 
100 cycle a-c electric starter systems 

Development on several of the 
types is continuing but the AiResearch 
pneumatic system is considered the 
best to date and is now ready for ex 
tensive field test. 

This system 
arate components 
ducing 


consists of two sep 
Power source pro- 
a supply of compressed air 
and a small air-operated starter. 

The minia- 
ture turbojet using the aircraft's regul- 
lar fuel supply. Air is taken into 
the miniature turbojet power unit 
through a vertical inlet located in the 
middle of the engine and routed for- 
ward through a two-stage centrifugal 
compressor unit having a pressure ratio 
of 2.87 and delivering air to the out- 
let at 86 in. Hg (42 psi) under stand- 
ard conditions. It is this air that is 
routed to the starter mounted on the 
aircraft's jet engine. 

Remainder of the air is ducted rear- 


basic power unit 1s a 
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ombustion cham 
either 


ward through two 
bers side of the 
into the torus of the 
Vhis centripetal turbine was 
) Schmidt in 
ires the flow of com- 


mounted on 
init, and thence 
turbine 
originally developed by 
Germany and feat 


ustion gases from the outer 


rim in- 


ward to the outlet at the turbine center 


The Schmidt turbine was adopted 
ifter extensive tests had 
that turl 


Dines 
poor 


determined 
demonstrate 
The 


high speeds associated with these small 
I 


ixial-flow 


efficiency in small sizes 


units create losses to which 
the Schmidt turbine is not 


However, as the size of 


extensive 
subject. 
the Schmidt 
turbine Is i eased it loses out in the 


efficiency race with the axial-flow type. 
is energized by a 
í v, 100 amp, hp electric starter 
(instead of the 20 hp unit used for 
direct starting of present jet engines), 
which accelerates the unit to about 


6,000 rpm, the speed of initial com 


The starter uni 


bustion 

The then accelerated to 
10,000 rpm by the miniature turbine 
At this point, the valve to the starter 
is opened and high-pressure air ener- 
gizes the air starter, which weighs 20 
Ib and develops 35 hp. This air tur- 
bine turns the aircraft jet engine up 
to about one-third rated speed (2,300 
rpm in the case of the Westinghouse 
J-34 used by the Navy) at which point 
the main turbine start is made 

The same unit has been redesigned 


unit is 
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to deliver 85 hp to a shaft for driv- 
ing accessory units. This auxiliary 
powerplant version weighs only 95 
Ib. Still other units are being devel- 
oped in various sizes to provide both 
starting and accessory 
rious Naval aircraft 


drives for va- 


Lead Shortage Prompts 
Battery Material Research 


THE ULTRAVIOLET SPECTOGRAPH is 
showing the storage battery industry 
) with a difficult 
national lead supply situation. The 
speed and exactness of the technique 
in detecting and measuring minute 
amounts of antimony, copper, cadmium, 
calcium, bismuth, silver, zinc, tin and 
arsenic is shedding light on: (1) 
which traditional battery metal speci 





new ways of coping 


fications are really important and which 
are not; (2) which available 

can be safely used for different 
applications (oxide 
hitting 


supplies 
battery 
manufacture, grid 
extra-long-life bat 


and (3) the causes of certain 


casting 
teries ) 
types of battery rejections 

One of the first battery producers 
to use a modern ultraviolet spectograph 
and densitometer in research and plant 
control work is Gould Storage Battery 
Corp., which has installed this equip 
ment at its Research Laboratories in 
Depew, N. Y 
as many as 
analyzed in 


With these instruments 
18 lead samples can be 


hours 


Analysis of ox 
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ides is also speeded by reducing the 
sample to metallic le ad and studying 
it on the spectograph. 

The densitometer provides a means 
of comparing the photographed spec 
tral lines of the sample with control 
spectra on an enlarged illuminated 
screen. All spectra are obtained by 
rendering the sample highly incandes- 
cent in an electric arc, and splitting 
the ultraviolet emanations by reflection 
on a "diffraction grating" or metallic 
ror ruled with 24,000 parallel 
grooves per inch. 

When considering the traditional 
lead purity specifications, which the 

attery industry has observed for years, 
researchers are finding that revisions 
are in order. The amounts of anti- 
mony, for example, which can affect 
the life of batteries used for extremely 
heavy current drains are becoming 
known. As a result, new sources of 
lead are becoming available for this 
ommercially indispensable type bat- 

ry, while the old and extremely 
stringent antimony specification is re- 
tained for telephone batteries where 

has been established that traces of 
antimony have a harmful effect. 
An example of trouble-shooting with 

spectograph involved the detection 
of calcium, aluminum and mercury in 
stocks slated for fabrication into lead 
bushings for battery covers. Such bush- 
ings would not weld properly to bat- 
Bismuth is another element 
at is being watched 





m 





} 


tery posts 


with more care 





ULTRA-VIOLET SPECTROGRAPH detects presence and measures amounts of vari- 
ous metals found to be the cause of certain types of storage battery failures. 
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than previously 


From the purely re- 
search angle 


, much is being done with 
calcium, iron and other elements that 
account for reverse electromotive forces 
and shelf discharge in batteries 


Future of Engineers 
In Industry Surveyed 


A SURVEY aimed at evaluating the fu- 
ture position of engineering specialists 
in American industry was conducted 
by the Rensselaer Polytechnic Insti- 
tute, Troy, N. Y. The analysis ex- 
presses the views of 550 representative 
industrialists. 

Although industrial production is at 
the highest peacetime level in the na- 
tion's history, 76 percent of the execu- 
tives think the demand for engineer- 
ing specialists will continue to in- 
crease during the next ten years. The 
remainder see no slackening in the 
need. 

And 90 percent believe that there 
is a growing demand in industry for 
executives and managers with an engi- 
neering background. It is revealed that 
approximately 38 percent of the execu- 
tive and managerial positions in the 
950 organizations represented are now 
held by engineering graduates 

Ninety-nine percent say that col- 
lege laboratories should continue to 
stress thorough grounding in basic 
principles as their major function, that 
equipment should be kept up-to-date 
and that modern production methods 
should be shown in the labs or taught 
in cooperation with industry 

Sixty-five percent think that industry 
should help meet increased costs which 
progressive education entails. In out- 
lining ways in which support can best 
be accorded, 180 respondents said that 
grants should be given to colleges 
either. directly or through associations 
of industries. Another 235 believe that 
an industry properly can underwrite 
the cost of special projects or depart- 
ments doing work related to its field 

Some advocated broad programs of 
cooperative work and study, while 
believe that industry should 
greatly increase its awards of scholar- 
ships and fellowships in colleges. A 
recent example of 


others 


such assistance is 
that of the fellowships established by 
Howard Hughes in creative 
tics at the 
nology 


aeronau 
California Institute of Tech- 


The 78 percent who believe teachers 
are un derpaid say that colleges will 
have to offer salaries more nearly com- 
parable industry if 
flight personnel. 


to those paid in 


thev are to obtain top 
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Washington Notes 


Naval Ordnance Laboratory 
Officially Dedicated 


The administration building and 
main laboratories of the Naval Ord- 
nance Laboratory at White Oak, Silver 
Spring, Md., were officially dedicated 
January 31. The ceremony was high- 
lighted by speeches of Rear Admiral 


A. G. Noble, Chief of the Bureau of 
Ordnance; Dr. E. U. Condon, Director 
of the Bureau of Standards: Rear 


Admiral F. E. Beatty, the Laboratory's 
commanding officer; and Dr. R. D. 
Bennett, the Laboratory's technical di- 
rector 

Though complete facilities for in- 
vestigating every phase of ordnance 
equipment are not as yet in operation, 
Admiral Beatty expects that all of the 
testing apparatus will be functioning 
by the end of this year. Two projects 
are at present completed. These are the 
10-million-volt mobile betatron ( PRoD 
UCT ENGINEERING, January 1949, page 
126), and the modernized German 
supersonic wind tunnel, which has pro 
duced air speeds of Mach Number 
5.18 (Propuct ENGINEERING, Feb 
ruary 1949, page 151) 

The Laboratory's primary functions 
are to further the Navy's progress in 
three major fields of development: (1) 
To increase aircraft efficiency and strik 
ing potential, (2) to increase anti- 
aircraft effectiveness and (3) to in 
crease anti-submarine facilities 


Photo-Electronic Equipment 
Measures Speed of Jet Planes 


Behind the headlines "Jet Plane 
Reaches Speed of 624.843 mph" is a 
highly scientific method for measuring 
such speeds in terms of thousandths 
of a mile per hour. Elaborate pho- 
tographic and electronic equipment 
installed on the three-kilometer test 
course at Rodgers Dry Lake, Murac, 
Calif. is the secret to such accurate de 
termination of speeds 

The course was surveyed by the 
United States Coast and Geodetic Sur 
vey to an accuracy of one part in 600,- 
000—each end of the course being in- 
dicated by bench marks 
bases 3 ft high, and 3 in. behind these 
bench marks were constructed for use 
as rigid camera mounts 

Maintaining the same order of accu- 
racy as that of the original three-kilo 
meter measurements, surveyors placed 
two alignment stakes 100 ft in front 


Concrete 
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Huge Turboprop Engine Undergoing Navy Tests 


information. regarding 
10,000 hp 


FRAGMENTARY 
Northrop's huge 
lyne II reveals large number of com 


Turbo 
pressor stages coupled with multiple 
stage gas turbine. Tailcone 
enclosed in aircraft tailpipe to produce 


will be 





jet thrust in addition to propeller 

f the bench marks at each end of 

the course so that a line connecting 

each stake with its respective bench 

nark formed a perfect right angle Í 
with a line adjoining the two bench 

marks One-quarter inch diameter 

cables, vertical to within 20 sec of The 


with the 
bench marks and alignment stakes at 
i distance of 35 ft from the bench 


arc, were aligned by transit 





marks. The cables were placed under 
100 Ib of tensile stress 
Thus, the lens centers, the 


bench marks, the alignment cables and 
alignment stakes form four-point per 
pendicular 


i datum planes at each end 
X the 


Lor 
in photographing the speeding plane 
at the exact beginning 
f each 

ial flight of the plane 
ft out beyond the camera stations paral 
lel to a line joining the bench marks 

In the actual 
runs, 


three-kilometer coi rse use 


ind exact end 


The 


SOL 


€ yass Over the course 


IS some 


the speed 
electronics 
form a well-coordinated precision team 
Fhe high-speed cameras, winding 16- 
mm film at the rate of 500 pictures 
per sec, record in infinitesimal steps 


the flight of the aircraft as it cuts the 


timing of 
photography and 





shaft thrust. Carrying Navy designa- 
tion XT-37, engine is too powerful 
to permit use in existing airf rames 
Static tests will be conducted until a 
flying test-bed can be developed The 


nose of a Boeing B-29 bomber is 


“ing considered for this purpose 





datum plane at each end of the course 
Optics of the cameras are such that 
the actual exposure per frame of mo 
an expo- 
sure which corresponds to an airplane 
at 670 mph 
resultant elongation of the air- 
on the film, though slight 


tion pictures is 1/1,500 sec, 


0.655 ft 


novement of 


plane image 


can be corrected by consideration of 
the distance from camera to plane 
the focal length of the lens and the 
actual physical length of the plane 
Also, it is possible to avoid the 


to the angle sul 
L 
marker that would 


five-inch error. due 
tended by the 1 in 


prevail at the actual speed course 700 


ft from the cameras. This is accom 
plished by measuring from the center 
of the projection image of the marker 


able. By making these 


it is possible to determine the position 
of the plane as it moves at 700 mph 


0.25 ft per 


corrections 


to an accuracy ot ass 
One hundred-cycle tuning forks, 
calibrated by the Bureau of Standards, 
and square wave generators form the 
amplified electronic frequency standard 
of the timing system. The forks— 


frequency standards used as a basis 
impression of 


for the a uniformly- 





l 
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timed series of light streaks on the 
edge of the motion-picture film—form 
the primary timing standard. This is 
guaranteed by the Bureau of Standards 
to be accurate to the nearest 1/1,000 
sec over the full operating range. 

A secondary timing standard is a 
system of synchrometer clocks so 
mounted on the base of each high- 
speed camera as to be photographed 


I C A L 


on each exposed frame of motion pic- 
tures. Ten-second checks of these 
1/1,000 sec interval reading clocks 
are obtained against the film-recorded 
pulses that are actuated by the cali- 
brated 100-cycle tuning forks. For 
synchronization of the recorded times 
by cameras at each end of the course, 
a microswitch is thrown at the center 
station and a synchronization mark is 


N 


8 v gres 


flashed simultaneous!y on the films. 

In determining the time of aircraft 
"assage over the speed course, the cali- 
brated built-in camera clocks are used 
directly to read the time. The time 
lapsed between the passage of the 
datum plane by the aircraft and the 
recorded synchronization mark is noted 
on each film from opposite ends of the 
course and the two times added. 





Foreign Reports from McGraw-Hill World News 


British Motorcycles Feature 


Light-Weight Designs 


Britain’s lightweight motorcycles on 
display at the recent London Exposi 
tion have taken the American fancy 
since the war. Some 8,500 cycles have 
been exported to the U.S. in 1948, 
making a three-year total of over 
27,000 machines 

British models achieve their light 


ness by: (1) incorporating engines 
with light alloy cylinder heads, pis 
tons, transmission cases; (2) build 


ing lighter frames made of alloy tul 
ing; (3) using smaller tires and lighter 
wheels; (4) using fewer accessories 
British cycles show the influence of 
models developed for 


special i racing 

Engines operate at a much higher speed 

than do U.S. designs and get mor 

speed out of smaller displacements 
also show further 


Designs improve 


nents 


wing s 


pensions that provide greater rider 
comfort. Spring frames, hydraulic tele- 
scopic front forks and many variations 
ot P nger-type rear suspensions are 
among these improvements 
The gearshift is, in most cases, foot 
operated, and the clutch hand-operated 

just the reverse of American design 
practice, 

Most modern-in-appearance of the 
new models are the Sunbeam S7 and 
the Velocette LE. The S7, made by 
Sunbeam Cycles Ltd., Armoury Road, 
Birmingham 11, 1s a 435-lb machine, 
powered by a 487 cc 2-cylinder, over- 
head-valve vertical-twin engine. The 
machine incorporates an improved 
plunger-type of rear-springing. Sun- 


notable 


beam also introduced an S3 with the 
same engine but weighing 35 Ib less. 
Fhe Velocette LE, product of Veloce 
Ltd., Hall Green Works, Hall Green, 
Birmingham 28 is described as 


nan's lightweight” cycle. 


every- 
The 250-Ib 





SUNBEAM'S S7 is the only shaft-driven motorcycle currently produced in England. 
Two-cylinder in-line engine, rated 23 hp at 5,800 rpm, has one-piece aluminum block. 
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model aims at providing a sturdy, low- 
cost design, with a quiet, almost vibra- 
tionless power plant. Engine is a hori- 
zontally-opposed 2-cylinder, side-valve 
flat-twin, of 149 cc capacity, 


Italian Technology Has Made 
Rapid Recovery Since War 


The progress made since World 
War II by Italian engineers in all 
fields was graphically demonstrated at 
the recent Technology and Engineering 
Show held in Turin, Italy. Though 
the power plants, machine tools, in- 
struments, implements, vehicles and 
accessories shown in the 315 exhibits 
incorporated designs generally familiar 
to American engineers, indications are 
that this war-devastated country is 
rapidly regaining its prewar position 
in the technical profession. 

New diesel «ngines have been de- 
veloped for application in the revital- 
ized railroad and marine fields. A 
rolling process for bending glass of 
thicknesses ranging from 0.1 to 44 
mm at angles up to 90 deg was dem- 
onstrated. A machine capable of drill- 
ing holes down to 0.04 mm in di- 
ameter was unveiled. Complete lines 
of precision instruments, home and 
office appliances, agricultural equip- 
ment, and electrical power generation 
units are on the market. 


Soviet Sciences Academy 


Lists Goals for 1949 


Sergei Vavilov, president of the 
Soviet Academy of Sciences, said re- 
cently that during 1949 Russian phys- 
icists must direct their attention to re- 
search on the atomic nucleus, cosmic 
rays, electrical and magnetic forces, 
radio and the nature of substances 
under different temperatures. 

He reported that special attention 
is being given to the use of mathe- 
matics in solving complex problems 
of physics, as well as research in the 
fusion of metals and ceramics. 
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Performance and Economy 
Keynote SAE Annual Meeting 


TECHNICAL DEVELOPMENTS aimed at 
obtaining more economical perform- 
ance from all types of powered vehicles 
was the theme of 40 papers read at 
the annual meeting of the Society of 
Automotive Engineers held at Detroit. 
Some 3,000 engineers from the U.S., 
Canada and abroad attended the five- 
day meeting concluded January 14. 
Trends toward the use of automatic 
transmissions, non-flammable hydraulic 
fluids, hot extrusion production meth- 
ods and alternate sources of fuel high- 
lighted the technical sessions. The 
annual dinner meeting featured an ad- 
dress by Paul G. Hoffman, ECA Ad- 
munistrator. 

Design improvements that would re- 
sult in increased vehicle gas mileage 
were outlined by W. S. James of the 
Fram Corp. Extensive studies indicate 
specific gains could be derived from 
more accurate carburetor metering—5 
to 50 percent, automatic transmission 

27 to 48 percent, higher thermal 
and combustion efficiencies—10 to 40 
percent, upped compression ratio with 
smaller engine—11 to 25 percent, use 
of overdrive—13 to 20 percent and 
15 percent weight reduction—10 to 17 
percent. The trend in automatic trans- 
missions is now to the torque convertor 
according to O. K. Kelley of General 
Motors 

The growing use of hot extrusion 
methods in the production of automo- 
tive parts was discussed by Gustav 
Vemerholm and C. L. Stevens of the 
Ford Motor Co. Extruded front wheel 
spindles were found to have a fatigue 
life 17 percent greater than that of 
forged parts. Savings up to one-third 
in steel and die costs can be achieved. 

Details of a small 200-hp, 150-Ib 
gas turbine developed by the Boeing 
Airplane Co. were shown by S. O. 
Hoge, chief propulsion development 
engineer. Designed for future use in 
motor vehicles, the power plant con- 
sists of a twin-outlet single-stage cen- 
trifugal compressor, two constant-pres- 
sure burners and a compressor-driving 
turbine. 

Recent improvements in aircraft 
piston engine design were described by 
two engineers from the Wright Aero- 
nautical Corp. These design fea- 
include: Nichrome-coated ex- 
haust valve faces, nickel-plated upper 
piston ring grooves and low-tension 
ignition. Two Pratt & Whitney re- 
searchers outlined methods used in 
making strain meas"rements of rotat- 
ing parts. 


tures 
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PRESIDENT of the Society of Plastics 


Engineers for 1949 is Mario Petretti, 
Plastics Div., Noma Electric Company. 


Materials and Processes 
Stressed at SPE Meeting 


SEVERAL NEW MATERIALS useful in a 
wide variety of applications were dis- 
cussed in the twenty-three technical 
papers read at the annual meeting of 
the Society of Plastics Engineers, held 
January 19-21 at Philadelphia. A small 
exposition of new products was held 
in conjunction with the meeting. 
Of particular interest was: 


A flame-resistant cellulose acetate 
molding material, called Lumarith 
XF. Has high gloss, is dimension- 
ally stable, is limited to dark trans- 
lucent and opaque colors. Maker— 
Celanese Corporation. 

A thermosetting 
compound designated as Plaskon 
alkyd. Is fast curing at relatively 
low pressure in air-operated equip- 
ment. Maker—Plaskon Div., Lib- 
bey-Owens-Ford Glass Company. 


hot-molding 


A family of high-styrene com- 
pounds called Tuflite. Has high im- 
pact strength combined with rigid- 
ity, can be post-formed and is easily 
machined and molded. Maker— 
Goodyear Tire and Rubber Com- 
pany. 

A series of transparent S-polymer 
protective films that are resistant to 
moisture and gases. Useful for 
packaging, as electrical insulation 
and in laminates. Maker—Standard 
Oil Development Company. 

A high polymeric thermoplastic 
called Kel-F. Is inert to aqueous 
acids, bases and oxidizing agents 
and has good electrical characteris- 
tics: Maker—M. W. Kellogg Com- 
pany. 
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MEETINGS 





February 28-March 4 

AMERICAN SOCIETY FOR TESTING 
MATERIALS—Spring Meeting, Hotel 
Edgewater Beach, Chicago, Ill. 


March 8-19 

SOCIETY OF AUTOMOTIVE ENGI- 
NEERS— Passenger Car, Body and Pro- 
duction Meeting, Book-Cadillac Hotel, 
Detroit, Mich. 


March 10-12 

AMERICAN SOCIETY OF TOOL ENGI- 
NEERS—Seventeenth Annual Meeting, 
Hotel William Penn, Pittsburgh, Pa. 


March 14-17 

CHICAGO TECHNICAL SOCIETIES 
CouNciL—1949 Chicago Technical 
Conference and Show, Hotel Stevens, 
Chicago, Ill. 


March 28-30 

SOCIETY OF AUTOMOTIVE ENGI- 
NEERS—Transportation Meeting, Stat- 
ler Hotel, Cleveland, Ohio. 


April 5-6 

METAL POWDER ASSOCIATION 
Fifth Annual Meeting and Exhibit, 
Drake Hotel, Chicago, Ill. 


April 11-12 

AMERICAN INSTITUTE OF ELECTRI- 
CAL ENGINEERS—Conference on In- 
dustrial Application of Electron Tubes, 
Statler Hotel, Buffalo, N. Y. 


April 11-13 

Society OF AUTOMOTIVE ENGI 
NEERS—Aeronautic and Air Transport 
Meeting and Aircraft Engineering Dis 
play, Hotel New Yorker, New York, 
N. Y. 


April 11-13 

AMERICAN SOCIETY OF LUBRICA- 
TION ENGINEERS—Fourth Annual 
Convention, Hotel Statler (formerly 
Pennsylvania), New York, N. Y. 


April 11-14 

NATIONAL ASSOCIATION OF Cor- 
ROSION ENGINEERS—Fifth Annual 
Conference and Exposition, Nether- 
land-Plaza Hotel, Cincinnati, Ohio. 


April 11-15 

AMERICAN SOCIETY FOR METALS— 
Western Metal Congress and Exposi- 
tion, Shrine Civic Auditorium, Los 
Angeles, Calif. 
April 25-29 

AMERICAN SOCIETY OF MECHAN- 
ICAL ENGINEERS—Oil and Gas Power 


Division Conference, Hotel Sherman, 
Chicago, Ill 
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If you are searching for supreme accuracy in 
instrument motors, look to the noted elec- 
trical engineering facilities and modern 
streamlined manufacturing plant of Holtzer- 
Cabot. Type R-25, either synchronous or 
induction, Holtzer-Cabot motors and gear 
head units power many of the world's finest 
instruments. Motors are in sizes up to 1/ 500th 
horsepower, gear head outputs down to 1 
r.p.m. Many models can be secured from 
stock, or they can be built to special order. 
Write for complete information. 


HoLTZzER-CABOT, INC. 


AFFILIATED WITH REDMOND COMPANY, INC 


BOSTON 19, MASSACHUSETTS 


OFFICES: NEW YORK, PHILADELPHIA, CHICAGO 


FINE ELECTRIC MOTORS FOR PRECISION INSTRUMENTS 





Recorders, industrial Process Controls, Tower Clocks, Watch Timers 
Rodio ond Electronic Equipment, Blowers and Sports Timers 
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Tune in "Suspense! ', Radio 
Adventure at its Greatest 
—Thursday, 9:00 P M. 
E. S.T. on CBS 


AUTO-LITE 





Increased production facilities for 


DIE CASTINGS 
j 


@ Here is important news for everyone who has need of the accurate, 
reliable die castings made possible with the famous Auto-Lite "controlled 
metals" processes. The opening of the great new Lockland plant of 
Auto-Lite, combined with the enlarged facilities at Woodstock, Illinois, 
greatly increases Auto-Lite's ability to furnish the high quality die 
castings for which the Auto-Lite name is known wherever die castings 
are used. We invite your inquiries. 
THE ELECTRIC AUTO-LITE COMPANY 
Die Casting Division, Woodstock, Illinois 


600 S. Michigan Avenue 123 New Center Bldg. 
Chicago 5, Illinois Detroit 2, Michigan 


| 
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When this manutacturer tound he could 
save $14,500 on 10 new processing tanks 


by specifying ARMcC ELC Stainless 


Steel, it didnt take him long to switch 
trom a non-ferrous metal tormerly used 


Besides saving money, his new equip- 


ment has excellent resistance to heat and 


rosion. h 


ah strenath, and 


ompara- 


light weight 


His old tanks wer« d to pres- 
sures of 40 psi. The new tanks we 
75 


re to 


psi at 300° F. So he asked a 





fabricator for engineering designs and 
price quotations on 10 tanks made of 
two different metals. Th what he 
learned 


Metal “A” Tanks—Cost: $51,000. Be- 
cause of pressures and temperatures ?/," 
and 9.16" plates would be requirec 
Armco Type 304 “ELC” Tanks— 


Cost: $36,500. Because of. the high 


1 





"n 


metal only 
needed throughout 
The fabr 


strength of this plates 
were 


icator submitted another qui 


tation—on a type of Stainless Ste« 
ommonly used in tanks of this kind. It 
was several thousand dollars higher 


Armco “ELC.” 


than for 


LOW IN CARBON 


These savings are possible with Armco's 
new ELC’ because of its low carbon 
(.03 
inates intergranular corrosion. Both Type 
304 ELC and Type 316 ELC cost less than 
Stainless Steel grades commonly used 
d equipment exposed to cor- 
rosive conaitions at service temperatures 
below 800^ F. No annealing is neces- 


content 


maximum), which elim- 








Are YOU PAYING for Stainless but not using it? 


Labor costs are such a large part of the final cost of your products or equipment that Armco 
Stainless Steel is more than ever your "best buy" for today's dollar. This is why: 
1. In production equipment, long-range costs of ARMCO Stainless are lower than for short-lived materials be 


cause of fewer costly 


replacement installations, much less maintenance expense 


2. Operating costs are lower too because Stainless equipment is easy to keep clean and efficient. There is 


less “‘down-time 


3. First cost in consumer products is actually lower in many cases, because no plating is needed to protect this 


solid rustless metal 


4. Soles appeal is tops. Buyers prefer Stainless for its lasting beauty, its trouble-free service 
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sary 


except whe en 


gineering require- 
ments specify strcss-relief 

If this manufacturer s experience sug- 
gests ways for you to cut equipment- 
costs, write us for full information. ARMCO 
Engineers will be glad to work with you 
Just address Armco Steel Corporation, 
83 Curtis Street, Middletown, Ohio 


YRMCO 


V | 
ARMCO 


STAINLESS STEELS BN 
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Metal Finishing Process Information Sheets—IV 
GEORGE BLACK 





STEEL 


THERMOIL-GRANODINE. 





nonelectrie process for PARKERIZING. A 








producing on the surtace el parts a highly pr - steel surfaces a eavy 
tive xtremely dense crys ne coating of iron and whicl ighly protect 
manganese phosphate for organic finish 
SOURCE: American Chemical Paint Company, Ambler 
Pa. SOURCI Parker Rust I f Company, Detroit, M gar 


METHOD: Immersion at closely controlled elevated ten 
peratur 


METHOD: I el it closely controlled elevated tem- 
APPLICATION: Suitable for all steel parts, regardless of erat 
size or shape, where slight build-up in dim 
be tolerated 





nsions car 


APPLICATION Suitable for all or nd stee parts 
PROCEDURE t ess of size or shape, where ght build-up in 
l. Degrease ] d be tolerated 

2. Rinse Í " 
3. Alkali cleaner 


ga 














4. Rinse 
Acid pickle oe PROCEDURI 
6. Rinse Í $ . 1. Clear 1itable mear to remove grease, dirt 
7. Thermoil-Granodine Immerse until gassing ceases rust and k e scale 
is = Í — in proprietary solution maintained at 2 Water rinse 
8. Cold water rins« 3. Parkerize—Immerse for 30-45 min at 180-200 F 
9. Hot Deoxylyte rinse 4. Wate rir 
(Required y if part et pa ted d or sub Par i d 
te re nditi ) En 
11. Stain, « or paint \pp € inic fir 
HARACTERISTICS 
Thermoil-Grandoized irfaces are gra € H > Q 
- RACT tISTICS 
black before final trea ent Uniforn K coating HA ‘ ERIS 
ned by dipping in ACP black stain I s dull gray to black 
ess stec I ta € clad tank are recom- ( t t an 
2 g y b n s for an 
for processing solutior Mild steel may be ex : 2 , . S s má 
ther tank t 1 l 
is absorptive It forn excellent bond for Average t kne of deposit is between 0.0001 ar 
paint 
ng formed provides scuff resistance for wear- 4. Maximun rr n protectior sa eved ! uy 
i ng t } j rized irface ne of spec 
oves the rust-resistance of steel parts because o ibiting fir es developed by Parker Ru 
ability to hold oil and bond paint coatings. Proof Con ny 

























| HOUGHTO-BLACK. A nonelectric immersion blackening BANOX. 1 ectric process for applying an amorphous 
process for producing on steel surfaces an attractive and phos} t I teel irfaces 
rust-resistant oxide coating 
SOURCE: Calgon, Inc., Pittsburgh, Pa. 
SOURCE E. F. Houghton & C pany, Philadeiphia, Pa 
METHOD Spra ner n or flow coating of solution 
METHOD: Immersion at closely controlled elvated tem- Sa — — 
perature APPLICATION: Suitable for producing a protective and 
paint-bonding p phate « ting on stee surfaces to 4 
APPLICR'TION: Suitable for all steel parts requiring insure good adhesion and — — durability of finis 
protect from relative mild exposure conditior 
PROCEDURE 
PROCEDURE l. Degrease alkaline cleaner or solvent-vapor proc- 
1. Alkali cleaner (or degreaser) ? Rir (unheated) 
2. Rinse Banox—RK temperat ation by 
Acid Pickle* mmersion, or flow coi s formed « : 
1 tact à e v few sec ia to 
$. Rinse* sé nutes, depend flow 
5. Houghto-Black mi immersion at 290 F 4 iheated » 
(keep exactly at boiling point) ied rinse (hot) 
& 
6. Cold water rinse 
7. Hot water rinse CHARACTERISTICS 
í | 8. Paint or dip in rust preventative. 1. On bright r po ed metal surfaces the Banox 
*May be omitted if no scale exists oatir ts an array f spect erence 
| color Or kled « mechanically r 1 stec 
the coating is matte blue or blue-gray 
CHARACTERISTICS: 2. Coating is essentially an amorphous phosphate 
1. Attractive, uniform black coating which is highly Phickne estimated at 5-15 millionths of an inch 
, st resistan is adequate for temporary storag 





lustrous if applied over polished or bright metal and 
dull jet black if pickling operations have been re- 





t sufficient to be considered a final finish 









quired. ic coatings must be used 
2 Close temperature control required for uniformity nox Torme excenent bono 2r pat and nevenses 
| e ~ n t i i i Lit) service durability of the finished article Prevents 
of finish spread of rust from unprotected edges, scratches, and 
3. No dimensional changes. The process is one of other exposed areas 
Í controlled surface oxidation 5. Provides a smooth, dust-free surface sily covered 
| 4. Finish forms excellent bond for organic coatings by thin paint films without irr pairing ss 
| * * 6. Banox coating on steel is extremely flexible. Coated 
5. Ability of finish to retain lubricants aids break-in steel may be mildly drawn or formed after painting 
of wearing surfaces with suitable finishes 
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the trend is | to Ni iy 


tor 








BUMPERS « GRILLES e HOODS 
FENDERS « BODY PANELS e DECK LIDS 
FRAMES« BRACINGS+ WHEELS « HUB CAPS 
AND OTHER AUTOMOTIVE PARTS 





for High Strength e Finer Grain Structure e Good Form- 
ability « Great Impact-Toughness » Excellent Weldability 


High Corrosion-Resistance * High Faotigue-Resistance 


N-A-X HIGH-TENSILE MEETS ALL REQUIREMENTS OF S.A.E. 950 





GREAT LAKES STEEL CORPOR ATION N-A-X ALLOY DIVISION » DETROIT 18, MICHIGAN 


Unit of National Steel Corporation 
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Product Manufacturer Page 
Air Conditioner Hannifin Corp 165 
Antenna Rotator . e Alliance Mfg. Co 174 
Ball Bearings, Miniature Miniature Precision Bearings, Inc 165 
Circuit Controller . Electric Regulator Corp 176 
Coating, Removable .. Minnesota Mining & Mfg. Co.. 176 
Contacts, Copper Tungsten. ...Gibson Electric Co.... 174 
Control Centers .Square D Co 176 
Gear Head, Two-Speed Olson Ind. Products, Inc 170 
Lubricant, High Pressure The Alpha Corp 174 
Motor, Hydraulic Coupling American Blower Corp 165 
Motor, Single Bearing Redmond Co., Inc 166 
Motors, Squirrel Cage Electric Machinery Mfg. Co 174 
Mountings, Vibration Lord Mfg. Co.. * 172 
Nuts, Self-Locking Prestole Corp. d 172 
Nuts, Toggle ... nnerman Products Inc 168 
Oil Purifier Honan-Crane Corp 176 


Hydraulic Coupling Motor 
American Blower Corp., Detroit 32, Mich. 


Motor assemblies have built-in fluid drive which operates 
on the hydro-kinetic principle, transmitting power solely 
on a vortex of oil. In less than a second motor reaches 
85 percent full speed, and takes the load at a 50 percent 


saving in starting current. Smooth acceleration lessens 





shock loads on keyed shafting 


prote 


ind fluid drive completely 
ts motor against overloads and stalling. The drive 
standard NEMA mounting hole dimen 
Although the only models now available are rated 
at 5 and 73 hp with full load torques of 15 and 22.5 
ft-lb, respectively, manufacturer say 
1, 14, 2, 3, 10, 15 and 


delivery in early Fall. 


casing has 


SIONS 


ys units powered by 


'0 hp motors will ready for 


Miniature Ball Bearing 


Miniature Precision Bearings, Inc., Keene, N. H 
Ball bearing No. 418 with 4 in. dia bore has 4 in. OD, 
and is applicable to small electric motors, aviation instru 
ments, laboratory equipment and other small shafting 
equipment. Width is 0.0937 in., and entire bearing 
assembly weighs 0.28 g. Load rating at 1,000 rpm is 
5.6 lb. Tolerances on OD and bore are + 0.0000 and 

0.0002 in, on width + 0.000 and —0.001 in., and 
eccentricity is 0.0002 in. max 
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Product Manufacturer Page 
Primer, Vinyl ... The Wilbur & Williams Co . 166 
Propeller Shaft Box SKF Industries Inc ‘ - 172 
Pumps, Centrifugal . Goulds Pumps Inc e 170 
Pyrometer, Photo-Electric Brown Instrument Co 176 
Roughness Tracer, Surface Physicists Research Co 172 
Servomechanism Buehler & Co.... è .. 166 
Starters & Contactors Arrow-Hart & Hegeman Elec. Co 166 
Starters, Magnetic Ward Leonard Electric Co 172 
Switch, Electric Plugging Standard Dayton Corp 168 
Tape, Electrical Insulating Bishop Gutta Percha Co............ 168 
Timer, Interval š . General Electric Co 170 
Transmissions, Variable Speed. Graham Transmissions Inc 165 
Tube, Rectifier National Electronics Inc 174 
Valve, Electro-Hydraulic Hoppe Engineering Co 172 
Valves, Hand Numatics 168 
Valve, Temperature Control Eclipse Fuel Engineering Co 170 


C3 


^ 





Air Conditioner 


Hannifin Corp., 1101 S. Kilbourn Ave 


Conditioner consists of a 


Chicago 24, I 
filter, regulator and 
lubricator. The filter provides micronic edge filtration 
of dirt, scale and impurities as small as 50 
microns, and contains a blow-down cock for self-cleaning 
under line pressure. Design of regulator includes a pro 
tected valve stem to safeguard against accidental pressure 
build-up and to reduce pressure without exhausting the 
control valve. Like the other elements, the lubricator 
construction is corrosion resistant, and is designed for 
use with primary air pressures up to 150 psi. Needle 
valve controls oil flow which is injected only when air 
is flowing. Equipment weighs 10 lb, is available in 3 
and 4 in. pipe sizes, and occupies 12 in. of the air line. 


pressure 


ADTASIVE 


Variable Speed Transmission 
Gral ani 7 rans mi 
waukee 12, Wis 

Model 41 MW with built-in motor and worm reducer 

is available in the following ratios of reduction— 5:1, 

12:1, 18:1, 27:1 and 54:1. The gear box may be fastened 

to the transmission housing to give horizontal position 


ions Inc., 3754 N. Holton St., Mil- 
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an acid solution. The later is mixed with the oxide to 
either brushing or spraying consistency. All rubberized 
paints or vinyls and regular standard paints, except 
lacquers, can be applied over this primer 


Single Bearing Motors 
Redmond < Inc.. Ou Mzc/ 


Four-pole single bearing motors, called MonoMotor Type 
AM, are for use with refrigeration, air conditioning, heat 
ing and ventilating equipment. Design includes per- 
manently sealed reservoir with forced feed lubrication 





of bearing surfaces. Recirculation of oil to reservoir is 


[ Or icit or the 





o thc slow spec l shaft, either to 
output shaft can project vertically, either upward or down 
ward. Cast iron construction of main transmission hou 


ing provides mounting. su] 





port for motorized unit with 
four bolts only. Equipment is a ulable in. ratings from 


1/25 to 1 horse power 


Starters and Contactors 

The Arrow-Hart & Hegeman 1 ric ( Hau 
borne St.. Hartford 6, Con» 
Line of size 0 and 1 Type RA starters and contactors 
have free-floating magnetic contact alignment. Coil con 


sumption is 15.4 va closed, and contact pressure 1s 123 Ib 
I 2 


Starters are available for remote or local control with hp 





accomplished by slinger, oil catcher and oil return ducts 
Die-cast aluminum rotor is held to position in field area 
by magnetic forces. Performance ratings ai 115 v, 60 


cycle a-c show wattage outpu.s of 1.5 and 9 for the 
various models available 


Servomechanism 
Buehler and Ce 1007 H as Chita 6, lii 
Model 183-1, clutch-brake type servomechanism with 
100 hp rating will drive remote indicators, recorders 


1 


1 
omputers, hydraulic and pneumatic valves, as well as 





light-weight machine parts. Unit consists of a rotating 


iotor with a reversing clutch brake and controls. Power 


ratings from 1 to 74. Conta eith h or with 
out inclosures with non-inductive ampe ngs per ci 
ut of from 133 to 25 amp Working voltage ve Í 
10 to 550 on «ot ^ or 4 | 


Vinyl Primer 
The Wilber & Willi ( G? if & Leon St., 
B 15, M 
Vinyl base primer, Rust-O-Primer, can be 
i ⸗ 
damp rusted metal as well as «lean dry s 
in be used as a primer for new galvanized metal. Coat 
ing normally dries in one hour with an average coverage 
of 300 sq ft per gal. This material, that is not for usc 





on wood or concrete, comes in two containers one hold 
ing the Rust-O-Primer red oxide and the other containing 
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RESTAURANT EQUIPMENT 
EMPLOYS NICKELOID METALS 


Chrome Steel and other Nickeloid. Metals 
are being widely adapted to functional use 
in the field of restaurant. and refectory 
equipment. Reasons: the durable beauty, 
ease of cleaning, and speedier and more 
economical manufacturing inherent in these 
pre-plated metals. The Star Manufacturing 
Company, of St. Louis, has achieved some 
striking and successful effects in the Star 
line of equipment. Chrome Steel manufac 
tured by the American Nickeloid Company 
has been largely employed. The modern 
clean-looking, gleaming beauty of Star 
Equipment has fully justified the choice of 
these metals. They are high quality metals 
yet low in cost. Available in sheets and 
coils, and in a wide variety of stripes and 
patterns. Base metals: Steel, Zinc, Copper 


Brass and Aluminum For information 
write: American Nickeloid Company, Peru, 
Ill 

jl 3 ———— M 

| M " —— 






The Star Automatic Fryer. Chrome 
Steel gives it the clean, modern touch 
and serves a functional use. Compact 
and automatic. 


AMERICAN MCKELOID COMPANY 


PERU 4, ILLINOIS 
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The Star-Master Food Server. Cooked 
foods placed in this server are kept hot 
and appetizing. Chrome Steel by 
American Nickeloid Company is used 
with the exception of the insets. 





Whatever equipment or product you manu 
facture, there is probably some adaptation 
for Nickeloid Metals. Write on compans 
stationery for our free illustrated booklet 
showing hundreds of successful applications 
of these metals. 
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required can be either 24 v d-c, 110 v a-c or d-c, or 110 v 
400 cycle 3-phase. Calculated moment of inertia and 
measured torque indicate a torque to inertia ratio, ex- 
pressed as acceleration, of about 4,000 revolutions per 
sec per sec. Mechanisms can be stacked to provide mul 
tiple control from single power source. Each servo 
measures 1 4 in. square by 3 in. long with a 3/16 in. out 
put shaft 


Hand Valves 

Nuamatics, Milford, Mich 
Supplements to standard line of hand valves include a 
model with upright lever for steel mill use or crane con 
trol; one with double chain lever for installations requir 
ing overhead mounting; and another with V-cam or dog 
trip lever for automatic reversing or reciprocating actua 





tions. Hand | sł ombination side and botto 
po 5 o [x it ) o £ pos ons \ cs in 
pe nanentiv ins ^ 10 Pl n 1 $5 0 Oo 
ng kets. à Oo springs o thir OXES 





Bisi Gutta Percha (€ i20 I Sth S N York 
10, N. Y 
Insulating tape, known as Bi-Seal, is a blend of syntheti 
polymers ind re šir ompatible with ibb poly 
ethylene and vinyl resins. Manufacturer states that when 
I 2.4 I 
pplied under normal wraj ping tension, such as in spli 
ing cic trical ni tions, tape oheres to itse ind other 


insulations to produce a permanent insulating jacket. 
Photograph of opened splice shows bonding quality. 
Dielectric strength of material is better than 1,000 v per 
mil of thickness, and no deterioration is shown in test 
after 72 hr ozone exposure. Tape, packed in 48 Ib car- 
tons, is available in 1 Ib rolls of any — width. Thick- 
ness is 0.020 inch 
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Electric Plugging Switch 
Standard Dayton Corp., 
Dayton KE Ohio 


Controls Div., P.O. Box 1001, 


Plug controller is a plugging switch which requires no 
mechanical connection with the motor. Available in three 
izes, it can be used with 220-440 v, 60 cycle, 3 phase, 
Y-Y connected induction motors and with 220 v, 3 phase 
Its operation is based on the 
as the rotor bars pass the stator teeth in an in- 


60 cycle, 2-speed motors 
fact that 
duction motor a high frequency ripple is introduced. to 
stator windings. This ripple frequency is a direct function 
ot speed ; and after passing through filter, rectifier and 
resistor control 


ing contactor. 


a relay ts operated which opens a revers 


Toggle Nuts 
1 rman Products Inc., 20 Fulton Rd., Cleveland 


Toggle nuts are available in four designs as shown in the 


figure 


They are made of heat-treated spring steel with a 


aterial thickness of about 0.020 in., 


and because they 
ire designed for application in metal, sheet, wood or 
rial thickness makes it possible to 


clinch 
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Ba & HOWELL, leading manufacturers 
of motion picture equipment, found the an- 
swer to a critical and costly lens plate prob- 
lem in MICROCASTINGS. 


The intricate, stainless steel lens plate, too 
complicated for economical die casting or 
machining, was formerly coined of brass. 
However, coining dies did not stand up; and 


the cost of die maintenance was prohibitive. 


Today the MICROCAST process has elimi- 
nated extensive and expensive die costs as 
well as machining cost... another example 
of bow MICROCAST és serving American in- 
dustry, solving difficult problems on small 


castings. 


LE NEVER before thought practi- 
cable for castings are being MICROCAST and 


are proving superior for service in 
consumer as well as commercial products. 


Perhaps you have a parts problem involving 
factors of intricate design, high melting point 
alloys, or high machining costs. Austenal 

engineers are at your service and will be pleased 

to work with you on any of these problems, 


MICROCAST DIVISION 


AUSTENAL LABORATORIES, INC. 
224 East 39th Street - New York 16, New York 
Se BU à 715 East 691b Placa - Chicago 37, iiliaols 
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sheets close together without staking, welding or riveting 
operations. No tools need be used tor insertion in squarc 
or round holes. Pressure of the screw bends the arms of 
the nuts so that they form bearing surfaces on the blind 
side of the installation 


Two Speed Gear Head 
Olson Industrial Products Inc., 40 M 
field 59, Mass 

Gear head, which is attachable to any type of portable 


milling head, doubles spindle speeds and also allows 
Operation at ordinary speeds with additional low rpm 


W ater St., Wake 


Besides an alu 


proportional to pulley arrangement 
minum housing with ball bearings and hardened steel 
gears, the equipment includes a flexible coupling internal 
gear driver which facifitates mounting and lessens cramp 
ing of motor shaft. Up or down plunger adjustment on 
gear head makes 1:1 and 6:1 gear ratios possible 


Centrifugal Pumps 
Goulds Pumps Inc., Seneca Falls, N. Y 


Designed to pump clear liquids in circulating and transfer 
service, single-stage centrifugal pumps are available in 
14 sizes for both motor and belt drives, and have capaci 


ties ranging from 10 to 1.800 gpm with heads up 


O ft. Cast iron impellers arc 
impellers are secured t 


sizes except 6D, which 


haft ] ine s j 
O shatt DY a IOKINg screw on Al 


ontains a keyed impeller 








statically balanced, and 
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Automatic Interval Timer 
General Electric Co., Meter and Instrument Div., i 
Schenectady 5, N.Y I 

interval timer, type T-48, is powered by a synchronous, | 

self-starting, permanently lubricated motor, and operates 

on a 120 v, 60 cycle a« circuit with a maximum load of 

1.2 kw. Instruments are available in four models to 

measure time intervals from 0 to 120 sec, 0 to 15 min, 

0 to 2 hr, and 0 to 12 hr. Each model has a triple action 

control knob which permits manual or automatic opera- 

tion, and a control pointer for setting time periods 

Inclosed in an acid resistant, gray plastic case, timer 

weighs two pounds 







Temperature Control Valve 
Eclipse Fuel Engineering Co., Rockford, Ul. 

Valve is designed to operate on all types of combustion 
systems controlled by air. A small amount of air is re- 
quired for actuation of valve. An 8 w solenoid, a steam 
pressure valve or a thermostat is used in conjunction with 
this control valve. A portion of the regulated air is by- 
passed, sent through a venturi tube, so that it creates 
suction below a diaphragm which actuates the rack and 
pinion to swing a butterfly valve in the air main. All 
principle castings are aluminum and diaphragm is neo- 
prene. Thumb nuts control maximum and minimum 
closures of butterfly valve, and speed of valve action can 
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LINEAR MOTIONS 








THE COMMERCIAL GRADE SERIES B 


BALL BUSHING 


Sliding linear motions are nearly always trouble- 


volume produced products where super precision 
some. Thousands of progressive engineers 

have soived this problem by application of the 

Precision Series A Ball Bushing. 


is not essential. Alert designers can now make 
tremendous improvements in their products by 
using Ball Bushings on guide rods, recipro- 
The low-cost Commercial Grade Series B cating shafts, push-pull actions, or for support 
bearing is now added to the Ball Bushing line and 
offered to original equipment manufacturers. 
This ball bearing has been developed for 


of any mechanism that is moved or shifted in a 
straight line. 
Competition is returning. Up-to-date engi- 
support of linear motions in competitively priced, 


neering can be important to you! 
e LOW FRICTION 


e ELIMINATE BINDING AND CHATTER 


E A T OO sow avaname 
ATE 
X 


shaft diameters. Addi 


tional sizes to follow. 
Write for new literature 
» LONG LIFE 


covering both the Series A 
and Series B Ball Bush- 
ings and the name of our 

representative in your 


city. 





THOMSON INDUSTRIES, INC. 
| Dept. F > 


MANHASSET, NEW YORK 





PROGRESSIVE MANUFACTURERS USE BALL BUSHINGS—A MAJOR IMPROVEMENT AT A MINOR COST 
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be set by the by-pass screw. 


Sizes vary 


from 1} to 6 in. and capacities range 


from 2,000 to 125,000 cu ft of air 

per hour. 

Electro-Hydraulic Valve 
Hoppe Engineering Co., Greens- 


boro, Ind. 
Electro-hydraulic solenoid valve, Type 
D2-B, is of brass bar stock with all 
moving and wearing parts, such as 
cylinder, piston, disk, seats and pilot 
core of stainless steel. Valve is de- 
signed to operate with steam pressure 





up to and with air, oil and 


non-corrosive liquid pressures up to 


250 psi, 


2,000 psi. Coils can be supplied fo 
any voltage or ern rate on valves 
operating in a temperature below 1( 


F. Available in pipe sizes from } to | 
in., maximum 
which valve 
Fahrenheit 


steam 
will 


temperature at 
operate is 450 


Vibration Mountings 

Lord Mfg. Co., Erie, Pa. 
Line of holder type vertical mount 
ings are designed to isolate frequencies 
of 700 c. or more Snubbing 
shoulders are inactive during normal 
vibration, but snub against steel wash- 
ers to cushion shock when impact oc- 
curs. Washers prevent excessive move- 
ment and over-stressing of the flexing 
element. Load capacity is from 120 to 
310 Ib per mount according to the 
mount series used. Series 279 has a 
deflection limit of 3 in. under load; 
series 281, 4^, in.; and series 282, $ in. 
Flexing element is rubber or neoprene 
depending on the application. 


p-s. 
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Self-Locking Nuts 
3150 Bellvue Rd., 


Prestole Corp., 
Toledo 6, Ohio 


Snap Nuts, suitable for both number 8 
and 10 sheet metal screws, are blind- 
location fasteners applied from assem- 
bly side instead of reverse side 
panel. Nut fits into a 9 32 in. square 
hole in panels 0.037 0.005 in 
thick. As thc driven, 

rched spring arms of the nut expand 
ind follow the contours of the thread 
thus locking the fastener to the 
Made of 0.025 in. heat-treated 
available with 
admium 


to 


screw 15 


roots, 
panel 


spring steel, nuts are 


zinc chromate, plain, or 


Propeller Shaft Box 


SKF Industries Inc.. Front St. È 
Erie Are., Philadelphia 32, Pa 
Shaft box for trucks and buses contains 


rubber cushion to les 
hich otherwise would 
be transmitted to vehicles frame 


Shaft be to chassis 


a surrounding 


sen vibration w 


box can secured 


LA 
a a A 


ESS 
TES a= f = | 


OE). 


COS m 


Meo LL E 


XX 
Cat 
—— 





of 


the 
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with brackets or lugs welded to the 
outer ring of the housing. Self- 
aligning ball bearings are set in à 
ground sleeve which, in turn, is sup- 
ported by an oil-resistant rubber slecve 
held by a steel ring. Labyrinth seals 
lessen friction heat and, with fingers, 
guard against dirt, dust and road 
splash. Lubricant is introduced through 
fitting at bottom of drawing 


Surface Roughness —— 


Physicists Research Co., 32 Mai 
St., Ann Arbor, Mich 
Known as Type GB Tracer, instru- 


ment can be used on all profilometers. 
The tracer provides a means for meas- 





uring internal grooves and slots, 
tracing both transversely and longi- 
tudinally on gear teeth, and tracing 


on internal and external tapered sur- 
holes 


faces. In order to enter small 





the tracer is located at the end of a 
narrow beam which projects horizon 
tally from the bottom of the tracer 
Because of this construction, the 
tracer must be operated mechanically 
l as shown in illu 


by a Pilotor tration 


Magnetic Starters 
Ward Leonard Electric ¢ Mount 
Vernon, N.Y. 
Size 3 a-c solenoid-operated starters 
are intended for general and special 
applications where across-the-line, non 
reversing starting of polyphase squirrel 
cage induction motors and single 
phase motors is allowable. Starters 
are available with open type construc- 
tion for built-in or specialized controls, 
or with NEMA Type 1 General Pur 


pose Enclosures. Mechanisms can b 
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TYPE "A" 
ASSEMBLY BIT 
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CLEVELAND 2 


Meres Hou 








LM. ur PA. ad e 4 


CLUTCH HEAD “Sweocualle’ 


FOR 15% TO 50% ASSEMBLY GAINS 


The exclusive advantages of CLUTCH HEAD are cumulative 
from the start to the end of the line...and beyond. 
Briefly, here is how CLUTCH HEAD users highlight their 
assembly production gains, ranging from 154; to 50°%, in 
comparison with the use of other recessed head screws: 


Gain One. Higher visibility of the roomy 
Clutch recess substitutes confidence and speed 
for wavering hesitation . . . even with "green" 
operators. 


GainTwo. Dead-center entry with the Center 
Pivot column prevents driver canting, makes 
straight driving automatic to free the lines 
from burred or “‘chewed-up”’ heads. 


Gain Three. Non-tapered driving engage- 
ment reduces skid damage to zero by elimi- 
nating “‘ride-out.” 


Gain Four. Absence of "ride-out" cancels 
need for end pressure, making the drive-home 
almost effortless disposing of a fatigue 


Whatever the natureof your 
product or the special prob 
lems of your assembly line, 
factual testimony like this 
indicates that your investi- 
&ation of CLUTCH HEAD'S su- 
periorities should be worth- 
while. Sheet Metal, Thread- 
















factor and end-of-the-shift lag. 


Gain Five. The cLuTCH HEAD Lock-On (unit 
ing screw and bit as a unit) hurdles ''fumble- 
spots" by permitting one-handed reaching 
and driving from any angle. 


Gain Six. Longer service and lower tool cost 
with the rugged Type "A" Bit which 
drives up to 214,000 screws non-stop and 
which may be repeatedly reconditioned in 60 
seconds. 


Gain Seven. Basic recess design for oper 
ation with a common screwdriver . . . to sim 
plify adjustments and cure field service “head 
aches.” 








forming and Machine 
Screws are available in all 
standard also in a 
Write 
for screw assortment, sam- 
ple Type "A" Bit and illus 
trated Brochure 


sizes; 


variety of "specials." 


to come 
to you by mail 


UNITED SCREW-AND BOLT CORPORATION 
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ontrolled 


by separate pilot devices, 
or they can be supplied with local con- 
electo 


ittons Or s switches 


trol push ! 


Size 5 starters have a maximum en 


closed rating of 50 hp, 440 to 550 v, 
3 phase with 60 
f 


ycle frequency. 
Standard 


operating coils can be sup- 


plied for 110, 208-220, 440 and 550 
v, 25 or 50-60 cycle service; dual 
voltage coils can be furnished for 
110/220 or 220 440 v, 60 cycle op- 
eration 


Copper Tungsten Contacts 


Gibson Electric ¢ 8358 Frank 

town Al Pittsburgh 21, Pa 
Contacts made of refractory copper 
tungsten by the powder metallurgy 
process are av ulable fo rcuit I reaker 


arcing tips and intermediate contacts 
oil immersed transformer contacts and 
other applications. For efhcient per 
formance high ontact force and 





sliding wiping action on opening and 


no re mn led } Y 
ng is eomm 1 These on 


a E. 
: J 


R 1! AL S 


tacts, known as Gibsiloy UW6, have 
the following — hardness, 90 
Rockwell B; conductivity, 50 percent 
IACS; cross-breaking strength, 135, 
000 psi Made in various shapes, onc 
surface of contacts is coated with sil 
ver solder to facilitate brazing 


Antenna Rotator 
illiance Mfg. Co., Alliance, 


Electric antenna rotator is designed to 
beam antenna in FM 

ind other high frequency radio appli 
Equipment consists of ro 
and control box, and con- 
a three-position which 


Ohi 


rotate television 


ations 

itor. unit 
tains switch 
rotates antenna clockwise or 


lockwise through 365 deg 


counter 
Mechan 
ism is an electrically driven rotating 





hollow shaft into which the antenna 
enter post is clamped. Gear train 
iriving this shaft is actuated by an 


ntermitt 





ant duty, capacitor type motor 
Control box 





not shown, plugs into a 
110 v, 60 cycle line and is 


four-conductor 


onnected by 
cable to the rotator 
to support a 20 Ib 


intenna weight 


Latter is designed 
imum 


P 


High Pressure Lubricant 

The Alpha Corp., Greenwich, ¢ 
Molykote, a dry lubricant, consists es- 
sentially of molybdenum disulphide 


powder 





and has the appearance of 






phite although it contains none 
Tests have shown that this lubricant 
will prevent galling or seizing at bear- 


ing pressures 
either high or low sliding velocities. 
Available in 10 ounce shaker 


which will cover 500 sq ft of 


over 100,000 psi, at 

cans 
metal 
surface, material is suitable for high 
or low room temperatures, and can be 
mixed to a paste with SAE-10 oil. 
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Pa Reale... 


Rectifier Tube 

N onal Elect í Ini 

ive.. Geneva, llli 
hree-amp rectifier tube has been de- 
veloped for industrial electronic ap 
plications This model, known as 
NL-653, is a single-ended mercury 
vapor tube which obviates the need 








Batavia 


for a separate plate connection. Prod- 
uct is designed particularly for back 
rectifier load service in con 
a thyratron tube. The 


900 « peak inverse voltage rating per 


inductive 


junction with 


mits use of the tube in 250 v d-c 
circuits. Other ratings are: filament 
voltage, 2.5; filament amperes 9.5; 


peak current output 12 amperes 


Squirrel Cage Motors 
Electric Machinery Mfg. Co., Min- 
neapolis 13, Min» 

Line of low-starting kva squirrel cage 


induction motors, known as Design X, 
is available in ] 





flange mounted or 
coupled two-bearing types for direct 
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Why CRANE-fabricated pipe coils 
are the finest available 






SOURCE OF SUPPLY 
RESPONSIBILITY 
STANDARD OF QUALITY 


: | 
J 
| 


TF 
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Unusual assembly of Multiple Cy- 
lindrical Pipe Coils. Fabricated 
header specially designed for ter 
minal connections. 


Tw 


T 


y 


CNN 


The explanation is simple enough. Crane is the 


| 


world's foremost designer and fabricator of indus- 


t 


trial piping equipment. Five Crane Shops, strate- 


gically located throughout the country, offer you the 


Ai 


special facilities needed for fabricating pipe coils to 


precise requirements. 


Edi 
— 
— 
— 
— 
— 


No pipe coil design is ever too large or small... 
or too complex ... for Crane Shops to handle. Skilled 


manpower and superior equipment combine to as- 


sure efficient fabrication of practically every size, 17 pipe coils in one—completely fabricated by Crane 
shape and type of tubular material. — 
am 
: á j AS 
Pipe coils of uniform accuracy and quality are as wt c | Ach your Crane Man fer. Pipe Coi 
4 Catalog 318—48 pages of helpful 
near to you as your Crane Branch or Wholesaler. 3 —— DRM M a 
¢ s information for pipe cotl specifiers 
You get complete local service. Talk it over with aF and buyers. Includes diagrams of 
E E — all common pipe coil designs with 
your Crane Representativ e. " dimensions, and gives taluable en 
" gineering data on pipe coil mate 
CRANE CO., 836 S. Michigan Ave., Chicago 5, Ill. 1 Bg. "n end eppeicanon 
Branches and Wholesalers Serving All Industrial Areas E-— s+. 
— ⸗ 


EVERYTHING FROM... 
PLUMBING 


VALVES AND 
FITTINGS HEATING 
PIPE 


OR EVERY P/P/NG SYSTEM 
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coupling to 514, 600 and 720 rpm air 
compressors. Full voltage starting is 
incorporated in motors which come in 
seven ratings from 60 to 250 hp. Start- 
ing kva is not over 425 percent of full 
load kva. Locked rotor starting torque 
at rated voltage is a minimum of 65 
percent full load torque 


Oil Purifier 
Honan-Crane ( 916 Sixth St 
Leba ion 
According to the manufacturer this 
is the world’s largest multiple refill 
type oil purifier in current production 
Capacity of equipment exceeds 2,100 
gpm of 50 sec viscosity oil on contin 
uous circulation. Inside the steel shell 
seven clarifier units are mounted on 











center tubes Each of these com- 
p consist of a perforated steel 
yasket containing a cloth bag with a 
capacity of 104 lb of Cranite. In op 
eration, contaminated oil enters inlet 
pipe, surrounds filter baskets, pene 
trates cloth bags, rises to top of center 
tubes and down the stand pipes to 
clean oil outlet. Entire unit measures 
i by 6 feet. 


Circuit Controller 

Electric Regulator Corp., 1938 Park 

Ave., New York 35, N.Y 
Regohm circuit controller is of direct- 
acting finger type to control voltage. 
current and speed of motors, genera- 
tors and other rotating machinery. 
These parts are also used with servo- 
mechanisms, rectifiers and electronic 
tubes. Controller has been re-designed 
so that it is now available with nor- 
mally open or normally closed con 
tacts; magnetic circuit 1s changed so 
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that it is balanced in all positions; and 
coil enclosure is hermetically sealed 
Resistent element is external and is 
connected to contact fingers through 
prongs in plug-in base. Finger move- 
ment is governed by a push bar which 
is fastened to an armature actuated 
y a solenoid. Coil ratings range from 
1,000 amp to 10 ma d- and fron 


115 to 440 v, 60 cycles 


Photo-Electric Pyrometer 


Brown Invtrument < 4494 0 4) nc 

Ave., Philadelphia 44, Pa 
Bath pyrometer system for measuring 
molten steel temperatures 1s made up 
of an immersion rod and recording 
meter. The latter is a modified po 
tentiometer which provides remote 
energizing of the balancing motor 
through a push button on the immer- 
sion unit. When immersion rod ts 
lowered into the molten metal, a pho 
toelectric cell in the handle end ab 
sorbs light rays of the correct wave 
length which are transmitted from the 
molten bath through a small orifice 
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in the tube end. Compressed air pre- 
vents admission of steel through im- 
mersion orifice. The amplifying unit 
and the 24 hr chart drive circuit are 
continuously energized so that imme- 
diate response is given to temperature 
indication. Each reading does not re- 
quire more than 10 seconds. 


Control Centers 


Square D Co., 4041 N. Charles St., 
Milwaukee, Wis 
Type V cabinets consist of standard 
control center units housed in gas- 
keted, vertical steel sections. Door 
handles operate three-point, roller 





guided locking bars, and flanged 
edges on door form dust-tight seals 
Units are available with circuit break 
ers up to 600 amp sizes, starters to 
NEMA Size 5, lighting transformers, 
panel boards and other devices as cov- 


ered by NEMA standards 


Removable Coating 

Minnesota Mining and Manufactus 

ing Co., 900 Fauquier Ave., St. 

Paul 6, Minn. 
Coating protects polished metal stock 
from die marks, scratches and abra 
sion during cupping, forming and 
drawing operations. Plastic protective 
can be left in place throughout part 
fabrication, and can be peeled off in 
large sheets or blown off with com- 
pressed air. Material has a synthetic 
resin base, and solvent is a mixture 
of methyl ethyl ketone and toluol. 
Available in transparent, bronze, pink 
blue or black, coating air-dries in three 
minutes and can be sprayed, brushed 
or roll-coated on clean metal surfaces. 
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2 Paper is a remarkably versatile and economical 
material that Riegel knows how to "tailor-make" to vour own 
most exacting requirements. Among 600 other grades, we pro- 
duce many different types of saturating paper... each carefully 
made for a specific end use. Some of them, like gasket stock, 
are saturated with glue and glycerin. These must be run slowly 
and festoon dryed. Other types must be designed for impreg- 
nation with latex or with countless varieties of synthetic resin. 
With Riegel, you simply tell us what you need... and it’s 
up to us to produce it. If we can’t make it, we will gladly 


tell you who can. 


Photo courtesy of 
Fibreflex Packing & Mfg. Co 








Producers of technical 
papers for industrial leaders 
since 1862 


Riegel Paper Corporation - 342 Madison Avenue, New York 17, N. Y. 
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WARD LEONARD 


RHEOSTATS 





because of solid 
rectangular contacts 


The greater number of solid rectangular contacts gives 
Ward Leonard multi-step rheostats finer control with 
smoother contact arm operation—and with all the ad- 
vantages of the Vitrohm construction. 

The solid metal contacts, connected to the resistance 
element by a patented Ward Leonard method and em- 
bedded in vitreous enamel —assures a mechanically and 
electrically perfect joint for long and constant service. 

Write for Rheostat Catalog. Ward Leonard Electric 
Co., 63 South Street, Mount Vernon, N. Y. Offices in 
principal cities of U. S. and Canada, 


WARD LEONARD 
ELECTRIC COMPANY 
R eate- E num Conn 


RESISTORS « RMEOSTATS « RELAYS « CONTROL DEVICES 





NEW BOOKS 





Mechanical Vibrations 


WiLLIAM T. THOMsoN, Associate 
Professor of Mei bank s, Univer sity of 
Wisconsin. 222 pages, 53 x 83 in. 
Published by Prentice-Hall, Inc., 70 
Fifth Avenue, Neu York, N T $5. 


In this book, the author presents the 
fundamentals of vibration theory that 
provide a general background for ad 
vanced study in this field. Rational 
analysis developed from basic funda 
mentals is emphasized. The reader or 
student is assumed to have an elemen 
tary knowledge of calculus, dynamics, 
and strength of materials. No famili 
arity with differential equations is 
presupposed 

Basic systems and equations common 
to a variety of problems are discussed 
in detail. Rayleigh’s method, the itera 
tion process, Holzer's analysis, the ef 
fective inertia method, Myklestad’s 
tabular method, and Dunkerley’s ap 
proximation are discussed as a pra 
tical approach to some of the more 
advanced problems 

A short chapter on the vibration of 


elastic bodies is included to illustrat 
| 


al k formerly published und 

f Gasoline Motor 4 
S4 x 84. Published by P. M. Held 
Nyack 9, N. Y. $10 


The thirteenth edition of this book 
published in 1946, has been drastically 


revised, and new illustrations added to 
bring it up to date. The greatest num 


ber of changes were made in tł 
hapters dealing with special parts and 
uccessories Since the fundamental 
principles of engine design have not 


changed in recent years, the chapter 
dealing with operating cycle, balan 


ing, and the mechanics of engines 


substantially the same 

Material additions were made to th 
chapter on Air Cooling. This is aproy 
of the Army's recent interest in en 


gines so cooled for coml rans 





{ort vehicles, and the general ado; 


+} i 
y) T DNNE < ( 
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the procedure for boundary value 
problems. Electromechanical analogy 
and the similarity principle are offered 
as a practical approach to the evalua 
tion of the behavior of mechanical 
systems by experimental means 

Numerous examples are presented 
throughout the text to illustrate the 
methods of analysis 
High Speed Combustion 
Engines 
P. M. Hetpr. Fourteenth ed 

) 














small industrial engines. Two-stroke 
engines, which formerly were dealt ¢ 
with in the chapter on Unconventional M " s 
Engines, now have a chapter to them- | I ! WARD LEQ NARI 
selves. The chapter on Unconventional -" T 
Engines now deals with sleeve-valve, STARTERS 
rotary-valve and piston-valve engines, J i 
radial, rotary, and double-rotary en- 
gines, as well as with the socalled 
barrel type 

In the chapter on Ignition, the fly 
wheel-type of magneto, so widely used 
on outboard engines, is now dealt with, 
together with conventional magnetos 
and battery ignition systems. In the 
chapter on Carburetors some space is 
now given to the subject of gasoline 
injection. In the chapter on The Work 
ing Media—Gasoline and Air, various 
anti-detonating substances are dis 





cussed. Among engine parts and acces 
| sories, dealt with for the first time in 
this edition, are steel-encased asbestos 
cylinder-head gaskets, fabricated steel 
| piston rings, valves with sodium-cooled 
| head and stem, valve rotators, alumi 
num and silver-lined engine bearings, 
a viscous fluid torsion damper and an 
engine governor subjected to both 
centrifugal force and inlet-manifold 
vacuum. Automatically controlled ra 
diator fans also are briefly referred to 
| The general character of the book is 
well known to the industry, since the 
volume has been available to designers 
and others engaged in the production 

| 


I 
and operation of engines since 1911 
I 


QUICKER TO INSPECT 


Handbook of Industrial 
Electronic Circuits 





JOHN MARKUS AND VIN ZELLUS 


tisociate Editors of | M because contactor parts are 
f 8j x11 Pu { 


WGrew-fill Book Ca. Du. 33% ACCESSIBLE 
il i \ E ] 








i 5 \ ) 8. N. ) 
$6.» Removing a single key permits the entire moving con- 
Ihe purpose of this handbook is to tact assembly to be withdrawn for inspection of all 
e »" yf i 2 _ a pe main silver contacts, both moving and stationary. 
"(t ITCC Ul PLAL IA i i Xl 
ts he needs for industrial electronic And it's easier to replace main stationary contacts, 
sits — E pe | : Fs too, due to the use of individual spring retaining clips. 
— E — —— Write for Bulletin 4110. It fully describes Ward 
"Á k tly drawn sch t s d Leonard's new Size 1, 2 and 3 across-the-line, non- 
nished 2 cach cin í qs oe reversing AC magnetic starters. Ward Leonard Electric 
mcise description Ot the general na 
ture of the circuit, a summary of its Co., 63 South Street, Mount Vernon, N. Y. Offices in 
| performance characteristics, a. detailed 


principal cities of U. S. and Canada. 


xplanation of how it operates 
i 





data on critical components, 
list of suggested applications. Val 


of all important components are it 


ded to facilitate conversion of the E Mi y c 
na coon eee ea ey 
ircuits are grouped in chapte 


t 





rding to function. Typical of tl m |a ere 
according to function ypical ot 1 t/a 
:: general scope of the book are the ch ip 
ters on counting circuits, measuring RESISTORS « RHEOSTATS + RELAYS « CONTROL DEVICES 
ircuits, motor ontrol Ircuits ph Xo 
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PUT 
WRONG 
777 


100% more pull per unit size 


We're dependent upon mechanical muscles in 
the form of solenoids activated by automatic 
or finger-tip control. But there's a limit to the 
amount of work even mechanical muscles can 
do. Thot limit is set by restrictions on size or 
weight and by the heat stability of the insu 
lating materials used in winding the coi 





PHOTO COURTESY © © CONTROLLER CORPORATION 


Silicone insuloted '" Hi-Power" small space sole 
noids operote continuously in either 25 cycle 
110 to 220 volt or 60 cycle 110 to 550 volt service 


Use of heat-stable Silicone Insulation has 
enabled engineers ot B/W Controller Corpo- 
ration of Birmingham, Michigan, to give you 
almost twice as much power without increasing 
the size or weight of their small space solenoids 
For example, the new B/W “Hi-Power" solenoid 
hes a push or pull of 32 pounds at 100% 
voltage compared with 17-18 pounds for a 
comparable Class “A” solenoid. 


This increase in power per unit size is made 
possible by the exceptional heat stability of 
Dow Corning Silicone Insulation. This new class 
of electrical insulation gives long ond con 
tinuous service at temperatures in the range of 
200-260 4C. "Hi-Power" solenoids operate 
ontinuously in 25 cycle 110 or 220 volts as wel 
25 6 cycle service up to 55 volts. E 
cone Insulation also assures efficient op 


eration in spite of high ambient temperatures 


And Dow Corning Silicone electrical insulatior 
gives you more power per pound in other 
kinds of electrical equipment including motors 
transformers, and generators. For more infor 





call our nearest branch office or write 
or our new collection of case histories or 
ne Insulation, pamphlet No. G7-H-2 


DOW CORNING CORPORATION 
MIDLAND, MICHIGAN 


Atlanta * Chicago * Cleveland *  Doilos 
New York © Los Angeles 
In Conoda: Fiberglos Canodo, Ltd., Toronto 
In England: Albright and Wilson, Lid., London 


OW 


FIRST IN SILICONES 
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orning 





electric circuits, stroboscopic circuits, 
temperature control circuits and weld- 
ing control circuits. The original 
source for each circuit is given to 
enable the reader to obtain more de- 
tails on related mechanical problems 
or graphs of performance character- 


IStics 


Kinematics of Machines 


A. F. MacCowocuiE, Professor 
Mechanical Engineering, l niter si) / 
Virginia. 6 x 9 in., 217 pages. Pub 
lished by Pitman Publishing Corp.. 2 
IW. {574} Street, Neu York, N. Y $3 


This book is primarily designed to 
meet the needs of second and third 
year students of engineering in the 
study of kinematics. A knowledge of 
elementary mechanics and mathematics 
isa desire d pre requisite tor à thorough 
understanding of the concepts prc 
sented. 

Engineering and physics have be 
come so closely allied that the time has 
gone when one could assume that the 
engineering graduate would never have 
occasion to consider velocities greater 
than a mile per second. The author, 
therefore, in the chapter devoted to 
velocity, introduces the student to the 
theory of the relativity of space and 
time. This theory is included to em 
phasize the consequences of the fail 
ure of light to contorm to the rules of 
classical kinematics. 

Other chapters include: Some simple 
machines in history, the elements oí 
mechanism, geometry in mechanism, 
velocity in mechanism, acceleration, a 
celeration in mechanism, and kinemat 
ics of simple machine elements 

Problems are grouped at the end of 
each chapter as exercises in applying 
the princ iples set forth in the text 


Standards of Hydraulic Institute 






Published by HYDRAULIC INSTITUTI 
90 West St New York 6. N H 
Looseleaf bound, 84 x 11 in. $3 
Booklet is composed of s eparate se 
tions covering centrifugal pumps, 
rotary pumps, reciprocating | ind 
on. The sections on pumps 
| sent detailed, illustrated pecifica- 
ions for each type. Parts nomencla 
ture omposition construction, dimen 
sions, tolerances operating character 
suics, performance ratings and testing 


are discussed in full 
The tentative standard on pipe fric 


tion contains a brief review of the 


derivation of the tables included and 
a complete desctiption of their use 
Several illustrative examples are 
worked out in detail for simple and 
omplex piping arrangements. A sup- 
plement presents tables on the viscosity 


Would you like 
to have 

the opportunity 
to slash 


your spring costs? 


Tu KEY to lower spring costs is 


in design and manufacture. Perhaps 


in your own case, a small modifica 
tion in design which would not 
attect your products performance 
would make it possible to substan- 
tially reduce the cost. Or maybe 
your springs are being made in 
several operations when one would 
suffice. Skilled springmakers here 
at Accurate have the experience 
the know-how to recognize 
such conse litio ns and ti i rrect 
them. Our manufacturing facilites 
are modern and complete we 
have the equipment to do the job 
r ght it the lowest cost to you 
We would welcome the oppor 
tunity to show you what we have 
lone for others and point out what 
we can do for vou. Write, wire or 
phone, today; your inquiry will 


receive prompt 


eati? 


mem DAVIN 
tingo ANN! 


iftention 


A dependable source of supply! 


ACCURATE SPRING MFG. CO. 
3815 W. Lake St. * Chicago 24, III. 


Springs, Wire Forms, Vlampings 
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OILITE 


Finished MACHINE PARTS 


| LARGE SIZES TOO 
| AS BIG AS 24" 









Finished OILITE parts made from metal powders offer you many advantages including the following: 


Precision parts at lower cost. 

More than 20 types of machining operations eliminated. 

Mass production even on designs involving profiling and “depressions”. 
No capital investment or tooling programs on your part. 

Parts impossible to machine economically can be made readily 
of OILITE—allowing you greater freedom of design. 

Complete engineering service at plant and in the field. 

Parts of either ferrous or non-ferrous materials. 

Metallurgically and structurally homogeneous—no imperfections. 
Self-lubricating surfaces if desired. 

Quicker delivery assured. 


Send your blueprints to Field Engineer or Home Office. Address Dept. C 


AMPLEX MANUFACTURING CO. "o 
Division of Chtysler Corporation 


+ OR OE 





y! 
482. 
D. 
Il. TUM 
* FIELD ENGINEERS AND SUPPLY DEPOTS IN PRINCIPAL CITIES 
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Why KOH-I-NOOR? Because it's professionally designed, 


O FIRST DRAWING Pencit MADE 


and manufactured by the most modern type of machinery to 


Uniform, accurate 


grading in all 17 degrees. Long Wearing. Unsurpassed 
Breaking Strength. Opaque (Perfect Reproduction) 


meet the most exacting requirements. 


IN 17 DEGREES- 6B ho 9H S 


O FIRST IN PERFORMANCE S 
OFIRST IN UNIFORM QuALITY P 


. 


OMSBURY NEW JERSEY 


The RIGHT pencil for the RIGHT job 
NDERIT oe 


KOM 


and specific gravity of a wide range of 
commercial liquids and gases, as well 
as complete tables of dimensions of 
standard steel, wrought iron and cast 
iron pipes. This information, together 
with supplementary data on the prop- 
erties of fluids and charts showing the 
full range of the friction factor, permit 
computation of the loss for any liquid 
or gas in any of the commercial forms 
of circular pipe 


Quality Control 


NorBert L. ENRIcK. First Edition. 
120 pages, 6x 9 in. Published by The 
Industrial Press, 148 Lafayette St., 
New York 13, N.Y. $3. 


This book is for the practical man 
who not want to be bothered 
with higher mathematics and would 
like to have statistical quality control 
simply explained so as to make it a 
working tool for his plant. The 


does 


for 
author has confined himself to the es- 
sential methods and has purposely 
omitted all refinements and formulas: 
elementary arithmetic and common- 
sense are the only prerequisites. Two 
chapters-—one on the "Statistical Basis 
of Modern Quality Control" and the 
other on "The Mathematical Theory 
of Control Charts" are inconsistent 
with the intended purpose of this 
book, but they can be omitted by those 
oncerned merely with the practical 
applications. Their inclusion will sat- 
isfy those readers who want to know 
where and how statistics and prob- 
ability enter into modern inspection 
Ihe second chapter plunges into 
exact procedure for installing a 
lot inspection system. Contin- 
ious items of products such as wire, 
loth and paper, somewhat 
more difficult problem because of the 
practical. difficulty of selecting at ran- 
lom an individual length of one unit 
ngth from different parts of several 
long rolls. A procedure for doing 
such sampling 1s given and special 
sampling tables are included. 

The most prominent quality control 
device of course, the control chart 
Ihe technique of installing a process 
inspection, and the working of a con 
trol chart is covered in Chapter IV. 
Special control charts for use when 
equipment is old and worn are 
ered in Chapter V, which describes 
the control chart for ranges, or more 
the range chart. Because the 
reader who masters these methods and 
principles may want to know how to 
set up quality control in the plant, 
the technique of establishing quality 
controls is described in the next chap- 
ter. Further chapters cover tolerances, 
and allowances, mass-production gag 
ing, the of inspection data in 

tablishing specifications, the man- 


th 


lot-by 


pose a 


1s 


COV 


iefly 


use 


REFRIGERATOR 
Crisper Pan 


HANDLE eeeee 


a Fabricated| 


, * 
Crisper Pan Handles FABRI- 
CATED from ALUMINUM EX. 
TRUSIONS will not warp or 
tarnish, they maintain dimensional 
stability — are odorless — non- 
toxic and do not absorb moisture. 
Be sure to consider the added ad- 
vantage of Aluminum Extrusions 
with respect to your product. 


ONE OF THOUSANDS 
Crisper pan handles are just one 
of the thousands of applications 
where fabricated aluminum ex- 
trusions will edd beauty, quality 
and prestige to your products. 
Your inquiry will receive our 


prompt attention. 


SEND FOR INFORMATION 


We will send recommendations and 
cost estimates for extruded and 
finished fabrications upon receipt of 


part prints or sketches 


LIGHT METALS 


1215 MONROE, N. W. GRAND RAPIDS, MICHIGAN 
“SHAPES ARE OUR BUSINESS” 
Marcu, 1949 
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PROTECTS... 


PNEUMATIC EQUIPMENT 


@ Stops dirt and moisture 
in air line. 


@ Accurately controls air 
pressure. 


09 Lubricates equipment... 
thoroughly—automatically. 


© For Better Performance at Lower Cost! 

SPECIFY NORGREN LUBRO-CONTROL UNITS for all air-driven equipment 

and you'll improve its operation, reduce maintenance costs, keep customers satis- 
fied. That’s a fact from performance records of users! 

These Norgren Lubro-Control Units are compact. They include Filter, Reg- 

ulator, Lubricator. All Automatic... work only when air equipment operates. 

Filter removes abrasive rust, dirt, pipe scale . . . corrosive moisture and 

oil emulsion . . . from the air line. Regulator reduces air power to the exact 

pressure required—and holds it. Lubricator oils the air that drives the equip- 

ment... reduces wear... ends rust and corrosion when air equipment is 


idle. Get all the details. C. A. Norgren Co., 222 Santa Fe, Denver 9, Colo. 


Lubricators, Regulators, Filters, Valves, 
Hose Assemblies, and other Air Controls. 


"WHEREVER AIR IS USED IN INDUSTRY" 
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Do you recognize these HOLTITE fastenings? 
Guess what industry uses each of them. 


Check yourself by the list below. 


CONTINENTAL makes them all and thousands more 


dA Of all the 400,000 varieties of fastenings that literally hold our indus- 
^» tries together, Continental makes a large proportion marketed under 

the famous HOLTITE trade name. .* Most of them are standard — screws, 
nuts, and bolts for every use in every Z~ industry. Others like the well-known 
HOLTITE-Sems and HOLTITE-Phillips screws are patented specialties and the 
famous HOLTITE-Thredlock, Locktite and Tap screws were first designed and 
produced by Continental. Sometimes a fastening engineered by AÀ HOLTITE 
for one industry finds an unexpected use in another. Often a <S HOLTITE- 
Engineered fastening will replace several parts that a manufacturer is using. Why 
not discuss your fastening requirements with a Continental Sales-Engineer. He 
will focus on your requirements all the broad industrial-fastening experience and 
ingenuity of Continental. A Remember Continental is constantly improving 


* 
HOLTITE products, $ lowering their cost and broadening service. 


ENGINEERED FASTENINGS FOR PRODUCT ENGINEERS 


A.A typical flat head HOLTITE steel. woodscrew. Con- 
tinental makes a complete range of sizes with either slotted or 
Phillips heads. 


B. Special Phillips "HOLTITE-Thredlock" door hinge screw 


eliminates lock washers and other locking devices giving im- 
proved performance when subjected to vibration. 


C. Dial adjusting screw specially designed for bathroom 
scales. Screw inserted in frame is swaged against square 
shoulder under head. Completed part engages scale leveling 
mechanism to allow screw driver adjustment. 


D. Beater drive shaft for a home electric mixer. Continental 


This Trademark engineered this unusual part and produced it economically by 
aean Sayra cold heading process. Head end is welded to the beater unit. 


UG Teg LS: Knurled section provides grip for motor chuck. 
T. M. REG. U. S. PAT. OFF 


XE CONTINENTAL: 
vt SCREW COMPANY — 


1904 
NEW BEDFORD, MASS., U.S.A. 1949 
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agement aspects of quality control, 
and a typical case history. The last 
two chapters are the mathematical ones 
already referred to. Taken all in al! 
this book appears to be an effective 
introduction to the technique of ap- 
plying quality control 


Sources of Engineering 
Information 


BLANCHE H. DALTON, Librarian of 
the Engineering Library, University of 
( alifornia 109 pages, 6 x 94 in. Pub- 
ished by the University of California 
Press, Berkeley, California. $4 


A compilation of engineering refer- 
ences for general engineering subjects, 
this book attempts to list under seven 
headings the sources of information 
available to the engineer concerned 
with finding reference data on a par 
ticular subject. It contains a section on 
indexes to periodical and serial litera 
ture, one on journals and monographs 
containing abstracts, one on available 
bibliographies, one on reference books, 
inother on trade catalog collections, 
nd finally, a section on standards and 
pe ifications. 

In short, the book is a reference 
ource for reference sources. As such 
it is not likely to be dated within a 
few months. Another attractive fea 
ture is that it lists government and 
society and company publications both 
here and abroad. Its weakness lies in 
the fact that the engineer usually is 
interested in a specific problem—bear 
ings, wear of materials, or the like 
which he cannot locate under such 
specific headings in this book. Even if 
he could, he is often inclined to put 
his problem to the librarian, rather 
than look it up himself, as Mrs. Dal 
ton probably knows. Nevertheless, the 
book should be a welcome addition to 
engineering libraries and to the libra: 
ies of instructors, professors, and re 

irch engineers 


The Location of 
Economic Activity 


Epoar M. Hoover, Member of St. 
( cil of Economic Advisers, f 
rly Professor of Economics, l 
f Michigan. First Edition. 300 
x97 Published by Mi Gran 


1! B ( Ine 330 Il Hnd S 
) IK N. Y. 9395 
volun from the Econo 
Har ook Series, is designed to 
ondensation of existing knowl 
on the essential problems of loca 
n The author has an extensive 


kground in teaching and govern 
work. In his text he organizes 
dy of principles on the spatial 
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The Perfection Stove Company, Cleve- 


land, is bending Sharon Stainless in a 
HARON 180-degree fold-over with an inside 


T radius of less than 1/16-inch diameter 
can take '! 


[| to firmly clinch together (see cut) two 

again E Ld OOF j sections of stove burner. A severe test 

and TIE. for the best of steels — easily accom- 
plished with Sharon Stainless Steel. 


SHARON — A Great Name in STEEL — An Even Greater Name in STAINLESS 





Y " relations of economic activities and 

eres 0W ta e en ineers develops ideas on the selection of 

location for private and public pro 

" duction facilities, land utilization, 

a a metropolitan and regional planning, 

| and programs of industrial develop- 

SI ence noisy ea ers ment and stabilization at local, state, 
regional and national levels. | 
After an introduction, the structure 
of transfer costs, including the influ- 
ence of the type of route, network 
density, relation of transfer cost to 
length of haul, effect of direction of 
haul on size and volume of shipments, 
and the relative transportability of 
goods is covered. Transfer costs and 
the location of the individual producer 
are analyzed in the second chapter 
Industry patterns are covered in the 
fourth chapter. The factors of produc 
tion, such as mobility, the geographic 
differences in productivity, the econ 
omies of concentrated production, the 
limits of economic size of production 
units, characteristics of the location 











e ir 
when plan size is effectively limited by 
enterprise or capacity, and other sub- n 
jects are included in the discussion on 
‘ ” 1 5 X i v ) t Bi » í at 
Loud ''pinging" of coils against metal casings in this heating unit was I — — The location in the re 
troubling the engineers at the Trane Company in LaCrosse, Wisconsin labor market and the economic struc- ; 
The unnecessary noise spoiled the otherwise efficient and silent opera ture of communities are also covered in 
tion of their unit. Then, one of our tape engineers suggested a simple, in € hapters VI. VII. and VIII W 
economical solution to this small though important problem. : i 
: w—— — Locational change and adjustment t 


are included in Chapters IX, X, and 
XI. Political boundaries as trade bar- V 
riers and as barriers to movement, pay- 

ment, and coordinated area administra- 

tion are then analyzed. Public policy 

as it influences locational objectives is 

also included. The last chapter covers 

national security and power as it affects 

locations 


Managerial Control 
of Business 





Laying"SCOTCH""WetordryTape No. 200 — After "sound deadening" with 'SCOTCH" 






on the inside surface of the metal casings Wetordry Tape No. 200, the metal casings GEORGE T. TRUNDLE, JR., Editor-in- 
did the job! Our engineers even de signed are spot welded to the coils. The tape Chief: S. A. PECK. A tate Editor 
I tape — : allowing the Tr m e to be an — —— e —— W. E. Savacr, R. C. TRUNDLE, R. P 
ompany to pu € tape on quickly, righ deadener—completely absorbs the objec- i 7 i , 
on the production line tionable “pinging.” Brooks, H. L. Woop, C. A. HYRI 
C. O. Mapas, A. DANGLER, JR. 
This case is typical of many in which our tape engineers Contributing Eai . I Editio 
. . . 2 +0 { , ) i 
have come up with simple solutions to vexing production 103 pages, 53 x 9m. Publisped by 
problems. Why not let them look at any puzzlers you may Jobn u ney o Son In. , Fourth Ave 
have? There's no cost or obligation, so write us today. nue, New York 16, N. Y. $5 


Nine members of a management 
consulting firm have brought their 
specialized talents to the writing of 
this book on management techniques. 
It covers the field of business manage 
ment from a practical point of view 
The first section of the book analyzes 
the problems that confront typical 
manufacturing operations. Profit-vol 
ume relationships, sales volume, organ 





ANOTHER 8 ^ : 


—_ — — ization, financial controls, selling, 

MADE IN US. A. BY manufacturing, engineering, ompen 
MINNESOTA MINING & MFG. CO. sr. PAUL 6, MINN. sation, cost and pricing methods and d 

RES on o Lii ee eae industrial relations are briefly discussed 

Conodo CANADIAN DUREX ABRASIVES LTD., Brontford, Ontario in the first eleven chapters The second 
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But in addition to effecting substantial reductions 


in the fabrication costs the new design also brought about 
material gains in performance efficiencies of the part. 

It all resulted from the combining of Wolverine's 
revolutionary spinning process with Wolverine Trufin —the 
integral finned tube. In the "old method" the finned tube 
was of the type that could not be bent on small centers 
thus producing a shell of larger diameter than necessary. 


Wolverine Trufin, however, could be coiled on small diam- 








you. Send for booklet. 


CALUMET AND 


1415 CENTRAL AVENUE 
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We invite you to look into the pos- 
sibilities it has for producing ports for 


WOLVERINE 


HECLA CONSOLIDATED 


tncormrrPoRaTeo 


IFACTURERS OF SEAMLESS NON-FERROUS TUBING — d 


eters (without using supporting tools) and effect a reduction 
in shell size. This accomplished, the new and smaller shell 
size was easily produced by our spinning process and 
brought about a reduction in the cost of the shell. Because 
of the accumulation of the copper shell and copper finned 
tube in a small space, the total requirement of finned tube 
surface was less, which further reduced the cost of the entire 
assembly. The accompanying illustrations tell you most of 
the story. 


OLD METHOD 
Material: 
1. Steel tube shell 
2. Finned tube 
3. End cap blanks 


Operations: 

Punch holes in shell 

Punch holes in caps 

Coil finned tube on 41/2" centers 

. Center, cut off and strip tails of coil 
. Assemble coil into shell 

Assemble end caps 

. Weld caps 


NEW METHOD 


NOWARON— 


Material: 


1. Seamless copper tube 
2. Finned tube 


Operations: 
1. Punch holes in shell 
2. Coil finned tube on 2” centers 
3. Center, cut off and strip tails of coil 
4. Assemble coil into shell 
5. Spin both ends 


RESULTS 


less ports 

less operations 

No shell joints—less possibility of leakage 
Better gas distribution, more efficient use of 
available condensing surface 

5. Durability of copper shell 


TUBE DIVISION 


COPPER COMPANY 


& C) N) 9 


. DETROIT 9, MICHIGAN 
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YOU CAN SEE THE DIFFERENCE 
IN HOOVER HONED RACEWAYS 


The photographs reproduced at 
the right are magnified one hun- 
dred times, so that you can see the 
difference between ground, pol- 
ished and honed raceways. Hoover 
is America’s only ball bearing 
with honed raceways. The process 
and the special machines for the 
honing operation, are exclusive, 
patented, Hoover developments. 
Hoover honing goes far beyond 
grinding and polishing to pro- 
duce a surface that represents thc 
closest approach to absolute per- 
fection obtainable on a commer- 
cial basis. 


HONED RACEWAY FEATURES 


Summed up Hoover honing provides 
the following results 
1. Extreme quietness 
. Increased load capacity. 
. Extended life. 
4. Reduced end play (axial 
displacement). 
Reduced radial displacement. 
. Permanence of fit up. 
Increased resistance to 
Brinneling. 
. Uniformity of fit up. 
. Freedom from vibration. 


. Perfection of dynamic balance. 


HOOVER 


AMERICA’S ONLY BALL BEARING 


WITH HONED RACEWAYS 


HOOVER BALL AND BEARING CO., 


188 


GROUND RACEWAY SURFACE 


( Photographed at * £0 Magnifications) 


POLISHED RACEWAY SURFACE 


(Photographed at 100 Magnifications) 


HONED RACEWAY SURFACE 


(Photographed at 100 Magnific ations) 


4 request on your Letterhead will bring 
a copy of the Hoover Fngineering Manual 


ANN ARBOR, MICHIGAN 


part of the book covers general man- 
agement problems such as organiza- 
tion, management program and meth- 
ods, budgetary control, forecasts, cost 
control, executive reports and com- 
pensation policies. The three remain 
ing sections cover sales management, 
manufacturing and industrial relations. 
The book is simply and clearly written, 
and the discussions are short and to the 
point. The authors claim that they 
discuss only tested methods and prin 
ciples of controls. Each step is illus 
trated with graphs and tables, or with 
sample forms that can be used on the 
job. No pretense has been made that 
the book is comprehensive in covering 
the most advanced techniques and 
theories in the field. Many of the dis 
cussions are regrettably brief. How 
ever, the book does touch on almost 
every management problem, and de 
velops the main considerations. The 
book should satisfy those who want 
hasic facts without excessive wordiness 


Advanced Dynamics 


S. TIMOSHENKO, Professor of The 
retical and Applied Mechanics and 
D. H. Younc, Professor of Civil 
Engineering, both of Stanford Uni 
versity. 400 pages, 6x 9m. Published 
McGraw-Hill Book Co., 330 W 
i2nd St., New York 18, N. Y. $5.50 


Written as a text book for the 
advanced student of mechanics, this 
book develops the general principles 
of dynamics and their applications to 
problems in vibration, balancing, bal 
listics, impact, gyroscopic stabilization, 
and other important phases in engi 
neering. 

The development is treated under 
five general headings or chapters, each 
of which is divided into sections: (1) 
Dynamics of a Particle; (2) Dynamics 
of a System of Particles; (3) Dynam 
ics of Systems with Constraints; (4) 
Theory of Small Vibrations; and (5) 
Rotation of a Rigid Body About a 
Fixed Point. A different phase of 
kinematics is discussed in each section, 
and practical applications for the de 
rived equations are presented 

For example, the first chapter deals 
with the various differential equations 
of motions of a particle. There are 
several sections treating rectilinear 
motion with various types of resist 
ances, such as the overall resistance to 
motion of a fluid on a moving body, 
including frictional resistance, viscuous 
resistance, wake resistance and wave 
resistance; several sections on vibra 
tion, including free damped vibrations 
and other sections on planetary motion 
and exterior ballistics. Several approxi- 
mate methods of graphical and nu- 
merical solutions are given on the 
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WE DEAL IN TOMORROW .. Joday / 


The ingots of raw aluminum feeding into our rolling mills today will become 
important components of tomorrow's finished products. To satisfy the varied indus- 
tries which we serve, our work in design, in alloy, and in finish must always be months 
ahead of ‘‘today's’’ most modern advancement. 


In the 51 years that we have worked with aluminum, we have come to know intimately 
its wealth of application. For more than half a century we have equipped ourselves 
and trained our men to handle aluminum swiftly, effectively, and economically. 


This knowledge and equipment, plus the developed skill of the ‘‘metal men of Mani- 
towoc," is at your command. Use it today, for your tomorrow. 


L Machine Shop and Die-Making Facilities 


A CONTRACT Four Large Fabricating Plants 
Spacious Aluminum Rolling Mills 
PLACED WITH US 


Wide Range of Stamping Presses 
EXPANDS YOUR PLANT Heat-Treating Equipment | ALSO MAKERS OF 


| 


TO INCLUDE: Gas and Electric Welding | M | R RO 


Complete Finishing Equipment The Finest Aluminum 


Cooking Utensils 


^" 


CONTRACT, AUTOMOTIVE AND AVIATION DIVISIONS 
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MAKE YOUR PRODUCT FULLY NON-CORROSIVE! 


STAINLESS li. ; n MEC 
STEEL 
SCREWS 


* 
IMMEDIATE 
DELIVERY 


Machine, Self-tapping 
Socket, Set, Wood 
Screws. Also Nuts, 
Bolts, Washers, Rivets, 
Pins—all types and 
sizes — delivered 
immediately from 
America's largest 
stock. 


PROMPT 
SHIPMENT 
ON SPECIALS 


since 1929 


33 GREENE STREET. NEW YORK 13.N. Y.- 








Char-Lynn ALUMINUM 


DIE CASTINGS 


By a special Char-Lynn process, heavy section 
castings can be 












produced without porosity. Fast, 
Reed-Prentice machines, manned by 
able craftsmen, turn out castings of quality. 
You are assured of permanence of dimension 
and shape good surface finish . . . time 
and money saved in your finishing depart- 

ment 


accurate 


Write or phone for engineering con- 


sultation and estimates 


LARGEST IN THE UPPER MIDWEST... 


Up to 6 pound 
capacity 


CHAR-LYNN COMPANY 


2869 26th AVENUE SOUTH + MINNEAPOLIS 6, MINN. + DUpont 2354 
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theory that their accuracy is within the 
limits required for practical engineer- 
ing. 

Chapter 2 branches out into the 
kinematics of a system of particles, or 
a mass, and hence covers many of the 
dynamic problems in engineering. Bal- 
ancing of single and multiple cylinder 
reciprocating engines, impact, flywheel 
calculations, and the energy equation 
for reciprocating engines are all cov- 
ered in enough detail to give the reader 
a working knowledge of the problems. 

Chapters 3 and 4 are treatments of 
the more advanced vibration-dynamic 
problems, and Chapter 5 is devoted to 
the gyroscopic effect of rigid rotating 
members around a fixed point. While 
the book is primarily a text, as previ- 
ously mentioned, it should also prove 
to be an invaluable reference to the 
designer concerned with the more com- 
plex problems of dynamics. 


Combustion Engines 


ARTHUR P. FRaAas, Associate in Mo- 

, Aeronautical Institute of Tech- 
nology of Brazil. First Edition. 428 
pages, 6 x 94 in. Published by Mc- 
Graw-Hill Book Co., Inc., 330 W. 
{2nd St New York 18, N. Y. $5.50. 


This textbook, intended for engi- 
neering seniors and engineers in indus- 
try, presents the fundamental relation- 
ships of combustion engines and their 
significance in practical engineering 
methods 

Engine type structures, the idealized 
engine cycles, the thermodynamic cal- 
culation methods for combustion en- 
gine cycles and cycle analysis comprise 
the bulk of the first five € hapters. In 
these chapters the basic considerations 
that apply to the engines are covered. 
Later chapters take in the performance, 
theory and practical application behind 
individual components of the combus- 
tion engines 

Basic fuel metering systems and spe- 
cial metering systems for sparking en- 
gines are included in Chapter Six, and 
fuel injection methods to diesel en- 
gines are also shown. Factors affecting 
fuel spray formation are explained 
Some excellent photographs assist in 
clarifying the atomization phenomena 
Various types of injection systems, 
such as multiple plunger pumps and 
nozzles, are described. 

Chapter Seven is devoted to types 
of ignition systems, methods of wir- 
ing, spark plugs, other system compo- 
nents and operating problems. Fuels 
explained in a discussion of the struc- 
ture of hydrocarbons, fuel performance 
ratings, the significance of octane val 
ues, fuel specifications and evaluation 
of lubricating oils 

Intake and exhaust manifolds, the 
theory and applic ation of lubrication, 
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America is the “generat store” 
of the world where almost any- 
thing can be bought, from “a pin to 
a piano.” The far-sighted use by Men of 
Vision in business and industry of the most 
efficient and adaptable methods of manufacture 

has made this possible. 
MICHIGAN WELDED STEEL TUBING is used by manufac- 
turers as a low-cost solution to thousands of fabrication 
problems, because it simplifies design, reduces weight, 
eliminates inefficient operations. Whether you wish to 
form and machine the parts in your plant or order them 
prefabricated by Michigan you will find this tubing excep- 
tionally uniform in structure. Available in round, square 
and rectangular shapes, and a wide variety of sizes. 


Engineering advice and technical helpin the selection of tubing best suited to your needs. Address your inquiries to 





STEEL LL I1 37 0777 4A 47) 


til H- P Py f BS aly « A . 

DISTRIBUTORS: Steel Sales Corp., Detroit, Chicago, St. Louis, Milwaukee, Indianapolis and Minneapolis — Miller Steel Co., Inc., Hillside, N. J.—C. L. 
Hyland, Dayton, Ohio—Dirks & Company, Portland, Oregon—James J. Shannon, Milton, Mass.—Service Steel Co., Los Angeles, Calif.—American 
Tubular & Steel Products Co., Pittsburgh, Pa.—Strong, Carlisle & Hammond Co., Cleveland, Ohio—Drummond, McCall & Co., Ltd., Toronto, Canada. 
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Now--a one dip 


IRIDITE, 


bright finish for 
AUTOMATIC ZINC PLATING 


COMMON CHEMICAL ADDITION 
ELIMINATES CAUSTIC RINSE— 
PERMITS AMAZING LOW COST 


The one-dip Iridite Bright treatment for 
standard automatic zinc plating machines 
has been proved successful and is now 
being used in production runs. 


RESISTS CORROSION —PROTECTS 
FROM STAIN 


This amazingly low cost protective and 
brightening process produces a shining 
stain-free surface with good corrosion re- 
sistance . utilizing only the normal 
number of tanks after the zinc plating 
yperation: rinse, Iridite, rinse. 


SIMPLE TO OPERATE—NO 
BLEACHING DIP 


This special one-dip Iridite Bright is a 
non-electrolytic chemical solution 
operates at 80 to 85° F . . . with no spe- 
cially trained personnel . . . equally adapt- 
able to bulk plating of parts. Eliminates 
need for second or bleaching dip. 


Whatever your problem in finishing 
zinc or cadmium — there's an lridite 
to do the job. For details, write— 
wire — or 'phone. 


ALLIED RESEARCH 
PRODUCTS, INC. 


basic transfer relationships in engine 
cooling, as well as detailed considera 
tion in cooling details, such as the cha 
acteristics of radiators and problems o 
design and maintenance of liquid cool 
ing systems are given. A chapter i 
given on supercharging, types of su 
perchargers, and performance data 
Final chapters on performance analy 
sis bring together the application of 
fundamentals such as compression, dis 
placement, volumetric efficiency, air 
flow, fuel flow, IHP, BHP and other 
factors. Interpretation and correlation 
of this data enables the evaluation o! 
the possible effect of a proposed change 
in design before it is tested, or the 
actual effects of such a change indi 
cated by comparative test data taken 
before and after the modification. 
Gas turbines are also covered in a 
chapter, as are engine installation, ove: 
haul and maintenance. Entropy-en 
thalpy charts are included in a tolder 
in the back of the book. Problems arc 
given at the end of each chapter 


Gas Tables 


JoseEPH H. KEENAN, Professor of Me 
l Engineering, Massachuse 


l'echnology; and JOSEPH 


; } 
CDAWICAIL 


Institute of 


KAYE, Assistant Professor of Niecha 
ical s Insti 


ical Engineering, Massachusett 
f Tech nology 236 pa 
101 In Published by ] hn 
Sons, Inc., F h Avenue, Net 
6, N. Y. 


tut 
Ille 


NUTID 


$5. 


This thorough compilation of the: 
modynamic properties ot Bases super 
sedes the previous book by Professors 
Keenan and Kaye. The properties ot 
air have been recalculated. Properties 
of combustion products of hydro-car 
bon and of the constituent gases have 
been added. Tables on the flow of 
compressible fluids have been greatly 
expanded. All the values of the the: 
modynamic properties given are based 
on data from sources published by the 
National Bureau of Standards in 1945 
For engineering applications in the de 
sign of power apparatus, the precision 
of the present tables is of the samc 
order as that of the usual steam tables 
The base temperature is taken to bc 
zero from the absolute Fahrenheit 
scale in accordance with the data of 
Racini. Negative values of properties 
are thereby avoided. The molal unit is 
employed for all tables of thermody- 
namic properties except air. Using the 
molal unit makes the range of values 
between tables very much smaller. De- 
pendable values of viscosity and ther- 
mal conductivity of air cover only a 
limited range of temperatures. For 
other gases, the data for these proper- 
ties cover an entirely inadequate range. 
Therefore, values of these properties 
are calculated here only for air 


on Galvanized 


Rheem 


(Series 41) 


HOT WATER TANKS 


gives 


LONGER LIFE 
BETTER SERVICE 


If your products use ZINC or CADMIUM 
in any form, you'll want to know about 
Iridite, the non-electric chemical coating 
that offers you 3-way protection 


guards against corrosion on zinc or 
Y cadmium—lengthens product life 


gives better paint adherence on zinc 
Y or cadmium—improves entire finish- 
ing system 


brightens zinc or cadmium—keeps 
it bright and eye-shining to help 
boost sales. Also available in colors. 


Whatever your needs in finishing zinc or 
cadmium, there's on iridite to do the job. 
Write today for FREE FOLDER and full in- 
formation — or better still — send samples 
of your product for free treatment. 


ALLIED RESEARCH 
PRODUCTS, INC. 


West Coast Licensee— 
L. H. Butcher Co., Los Angeles 23, California 
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TROUBLE 


WEIGH ? 


HERE'S AN ANSWER THAT SAVES HEADACHES AND MONEY 


Trouble in the form of metallurgical thought- 
twisters is our daily diet, and believe us, we love 
to get up to our ears in puzzlers that require 
tailor-made Nickel Silver, Phosphor Bronze, or 
Beryllium Copper Alloys. 


Today, many products, from springs to sprinklers, 
are being made better, easier, and more economi- 
cally from Riverside Alloy Metals. 


By strict metallurgical control and the most modern 
production methods Riverside Nickel Silver, Phos- 
phor Bronze and Beryllium Copper are produced to 
meet exacting specifications. Samples of every heat 
of each furnace are carefully analyzed. If the 
composition of a sample does not meet all 


metallurgical and physical specifications, the entire 
heat is remelted. 


No problem involving Riverside Alloys is too large 
or too small for our technical staff to solve. Write 
or call us now and you'll find that we are not only 
willing but eager to help you. Ask for free copies 
of our three catalogs today. 


——ANSIDE RIVERSIDE ——— 


I 

| Many orders are received from small volume 
buyers in outlying communities and areas 

| which are not regularly visited by sales repre- 
sentatives. Do we want this business? You 

| bet we do. Send us your order—small or 

| large—and it will receive the careful attention 

of our entire staff. 


L — 


| 


RIVERSIDE MAKES A FULL RANGE OF STANDARD (AND SOME SPECIAL) NICKEL SILVER AND PHOSPHOR BRONZE ALLOYS 


THE RIVERSIDE METAL COMPANY 


RIVERSIDE, NEW JERSEY 


NEW YORK, CHICAGO, HARTFORD, CLEVELAND 
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PHOSPHOR BRONZE 
NICKEL SILVER 
BERYLLIUM COPPER 





& SHAPED 


TUBING 
(.010" to 2" 0.D. Max.) 


Available in: 


Carbon Steels: 

AISI— MT C-1008, 1010, 
1015, 1020, 1025, 
1035, 1075, 1095 

Alloy Steels: 

AISI— 4130, 4155, 

52100 
Stainless Steels 

AISI— 303, 304, 309, 
310, 316, 317, 321, : 
347, 403, 420, 430, For the tastrument maker, Superior fur- 
446, 502 (T-1) 

Nickel Alloys: 
Nickel, "Monel", 


"K-Monel", "Inconel" 


nishes tubing in cut, multiple or random 
lengths, shaped to “standard” specifications— 
or your specialized designs. Flat and elliptical 
Beryllium Copper ovals for bourdon springs can be produced in 
any analysis shown in the accompanying table. 


« pg Superior Shaped Tubing Specification and 
"ane a Tolerance Sheets list all the shapes and sizes 

for which tools are prepared and in stock. 
While the specification sheets are not available for general distribution, a 
Superior representative will gladly call at your office to review your dimen- 
sional, analysis and delivery requirements 


You are invited to make full use of this Superior service—your request will 


receive prompt attention 


r, 


SUPERIOR TUBE COMPANY 


2012 Germantown Ave., Norristown, Pa 


For Superior Tubing on the West Coast, call PACIFIC TUBE CO., 
5710 Smithway St, Los Angeles 22, Cal. ©  ANgele« 22151 


OUR 
READERS 
SAY 


Buck Rogers or 
Barney Oldfield 


To the Editor 


George Cawley’s letter is very im- 
portant. The automobile industry is 
now in the doldrums—the same as the 
railroads were a few years ago, when 
it was said that, "The only improve- 
ment the railroads have initiated in the 
last decade is to install a little slot for 
the disposal of razor blades." 

The men who guide the destinies of 
the railroads have seen the light. Let 
us hope the shortsighted men at the 
helm of the auto industry will do like- 
wise. A major collapse of the passen- 
ger automobile business is certain un- 
less the present policy is changed. 

Mr. Cawley's letter dealt with the 
absurdities of modern styling. These 
are bad enough, but underlying this 
is something even more serious. Apart 
from war years, the only way the pass 
enger automobile market can now be 
sustained is to sell used cars to low 
income groups These groups not only 
need cars at a low first cost, but they 
need vehicles that are economical to 
operate. And what is the most painful, 
if not the largest cost of operation? 
Maintenance and repair, of coursc 

A number of years ago, I taught evc 
ning classes in auto repair and servic 
ing. Practically all my students were 
owners of second hand cars who hoped 
to reduce expenses by doing their own 
work. In those days a handy man with 
ordinary tools could do quite a lot. If 
the battery was low he could crank the 
engine; today he must pay for a tow 
truck. Changing wheels and tires was 
simple; today these jobs are compli 
cated, even for the professional 

Of course, for the first two years, the 
lucky original owner does not have 
much trouble with repairs of any sort, 
and if he does he would rather pay to 
have others do the jobs. It is for this 
man that the stylists cater exclusively, 
forgetting that nothing is as miserable 
as a modern car once the glamour has 
worn off and it is stuck in a snow 
drift. The stylists simply will not real 
ize that most owners of automobiles 
need them as utility vehicles. The de 
signer insists that the public wants 
glamour cars with ever. "better rides," 
more horizontal room, less vertical 
room, and greater length Apparently 
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More OEM's Specify US Gauge = 


Than Any Other Make! | 


Original Equipment Manufacturers 


..- Because USG Assures More Value 


Throughout industry, the story is the same 

from year to year. Original equipment 

manufacturers (OEM's) demand substantial 

gauge value . . . accuracy, durability, and Uf quality and high accuracy is requiro d 

quality at economy prices . . . and 6 out of 10 | Stainless — coon 

specify US Gauges. oj — copper or welded — 
They know that US Instruments give more ^ bourdon tube in iron or Phe 


1 Lower or bock connections Ranges * 
service, more accuracy, value for the se en 
money. They know USG can supply all their 


needs—from highly specialized instruments 
measuring as low as 1" of mercury absolute, 
to standard type gauges measuring from 30" 


vacuum to 100,000 pounds pressure per square HIGH PRESSURE SOLID 
inch. And they know that for more than 40 FRONT GAUGES 

years US Gauges have been the standard of m Designed for testing We are bul 
dependability. So more original equipment A umo NE n area posible — SS 
—— specify US Gauges than any f wall, cost integra ent section from 
ot make. | Res 


the tube on 


| observer. Bourdon tubes of specioll y 
Next time you order gauges, follow the lead 


| cu mé toe ete No 
of these satisfied users . .. buy US Gauges. à deep bushed stoiiess seal TTE 
For more information about US Gauge write us £100,000 lbs. pressure. 
today. United States Gauge. Division of 

American Machine and Metals, Inc., 

Sellersville, Penna. 


SUPERGAUGE FIG. 1600 


vge 
ovy-duty service where o 9Ovd 


għ pressure gaset 
H to 


ABSOLUTE PRESSURE GAUGE 


A highly accurate, dependable instru- 
US GAUGES— BETTER INSIDE... BETTER 


s. 
ment for measuring absolute pressure 


: Gauges seal cose type designed to indi- 
OUTSIDE... R ON YOUR PRODUCT j S 


cate pressure or vacuum admit 


copper diaphragm —— 
ase is corrosion resistant, sur 
c 


uu : minated atmospheres. Dial 
a t Ranges 20 milli- 
U I D S E S AL GE meten to 100 inches of mercury. 


PRODUCTS OF UNITED STATES GAUGE 


Absolute Pressure Gauges « Aircraft Instruments * Air 
Volume Controls « Altitude Gauges «+ Boiler Gauges « 


Chemical Gauges » Dial Thermometers + Glass Tube 
Thermometers « Flow Meters « Inspectors’ Test Gauges «+ Laboratory Standard Test Gauges « Marine, Ship 
and Air-Brake Gauges « Recorders « Controls and Alarm Gauges « Voltmeters + Ammeters « Welding Gauges 
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SPRING LOCK 
WASHERS 


with “Controlled 
Tension" built in 


FOR LONGER LASTING 


8 SERVICE...BETTER QUALITY 


| Diomond G "Controlled Tension" in 


every spring lock washer makes assem 
blies tight keeps them right. Gor- 
reti's exclusive "Controlled Tension" is 
the secret of the success of Diomond G 
Spring Lock Washers the result of 
absolute, precision control in monufac- 
turing. Every lot of Diamond G Spring 
Lock Washers is 
assure maximum quality ond pec k per- 
formance. Write fdr Lock Washer 


Booklet 
WASHER FOR EVERY NEED 


Whatever your needs in spring lock 
washers, there's o Diamond G to on- 
$wer it—high carbon steel, bronze, 
aluminum, stoinless steel and monel 
metal spring lock woshers finished or 
plated with cadmium, nickel, bross, 
copper or other finishes plus the 
new Diamond G Aluminum Spring Lock 
Washer that combines lightness of alv- 
minum with the strength ond durability 
of steel. 

Garrett also manufactures o complete 
line of fiat woshers, spring washers, 
springs, stompings, hose clomps, snop 
and retainer rings. Write for technical 
booklet on small ports 


DIAMOND G PRODUCTS 
Manufactured by 
GEORGE K. GARRETT CO., INC. 
1471 Chestnut St., Phiic., Pa. 


torture-tested to 


NA MANUFACTURERS 


OF SMALL PARTS 


they have never seen a modern parking 
lot in snowy weather; have never 
heard of a congested city street. 

The last World's Fair in New York 
clearly demonstrated the modern auto- 
mobile designer's desires. These wishes 
were not so much directed to vehicles, 


| as they were towards super-dooper 


highway systems with some genuine 


achievements performed by the civil 
| engineer. 


Stylist's dreams are prob 
ably filled with the visions Carl Sand 


| berg must have had when he wrote 


“The Santa Fe Trail.” 

Of course, these same stylists hay 
lots of polls to back them up, but it 
is my opinion that they restrict this 
form of inquiry to those in the upper 
income brackets. The results, at least 
are indicative of that supposition 
There is little doubt but that the 
wealthy will answer "Not once" to 
the old stock question, "How many 
times did you have to change a tire 
last year?" 

Public transportation gets better and 
more extensive every year. The con 
venience of an automobile gets less 
and less. Gasoline and oil prices go 
up regularly, but thc 
fares remains 
automobile 


price of bus 
reasonable. Perhaps 
manufacturers don't care 
but I am willing to predict that a lot 
of them will have red faces when the 
sales curve takes the dip it is heading 
tor 
Someday, somehow the designers 
will have to pacify that mythical, but 
real struggle between Buck Rogers and 
Barney Oldfield.--Cyrit. DoNALDSON 


Rochester Institute f Technology 


American Patents Abroad 
I^ the Editor 


As a result of questions asked me 
by M. B. Wild & Co. Ltd., I gather 
that American patent laws still lie 
under a cloud of misunderstanding 
This British company asked me ques- 
tions concerning the foreign manufac 
turing rights and restrictions 
on a machine covered by a U.S patent 
Below are the questions and answers 
to this problem 

(1) Question: Does a company in 
this position have to manufacture in 
the U. S.? 

Answer 


export 


No. The United States does 
not require manufacturing to preserve 
patent rights. 

(2) Question: Is there a time limit 
in which to manufacture in U. S.? 

Answer: No. See answer above. 

(3) Question: What restrictions 
and duty payments follow if we ex- 
port to America a British-made ma- 
chine covered by U. S. patent? 

Answer: Your Board of Trade will 
advise you as to tariff regulations for 
exporting to the United States. It 


COUPLINGS 


Engineered to stand up on 
the toughest jobs, Thomas 
Flexible Couplings do not 
depend on springs, gears, 
rubber or grids to drive. All 
power is transmitted by di- 
rect pull. 


The standard 
line of Thomas 
Couplings meets 
practically all 
requirements. 
But if unusual 
conditions exist 
we are equipped 
to engineer and 
build special 
couplings. 


PATENTED 
FLEXIBLE 


THE THOMAS PRINCIPLE 
GUARANTEES PERFECT 
BALANCE UNDER ALL CON- 
DITIONS OF MISALIGNMENT 


Write for New Engineering Catalog 


THOMAS FLEXIBLE 
COUPLING CO. 


WARREN, PENNSYLVANIA 
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WITH SANDVIK SPECIALIZED SPRING STEELS 


quality repeats itself... 


When your "specs" call for uniform gauge, finish and physi- 
cals, piece-after-piece, specify SANDVIK. 


SANDVIK specialty high carbon and alloyed strip steels are 
SOME SANDVIK SPECIALTY SPRING STEELS supplied: 
Band Saw Steels; Metal Band, Wood — : M 

pecial analyses for specific applications 

— a — om qat Annealed, unannealed or hardened and tempered 
Steels + Compressor Valve Steel m Precision-rolled in thicknesses from .001” 
tor Blade Steel + Feeler Gauge Steel With bright finish or polished bright, yellow or blue 
Flapper Valve Steel + Knife Steels With round edges or square edges 
Razor Blade Steel +» Reed Steel - Shock In a wide range of widths 
Absorber Steel + Sinker Steel + Spring 
Steels +» Tape and Rule Steel + Textile 


Phone or write for further information, technical advice or 
Steels « Trowel Steel - Vibrator Reed Steel 


current stock lists. 


SS-38 


SANDVIK STEEL, INC. 


111 EIGHTH AVE., NEW YORK 11, N. Y., WAtkins 9-7180 
180 N. Michigan Ave., Chicago 1, Ill., FRanklin 2-1745 
1736 Columbus Rd., Cleveland 13, Ohio, CHerry 2303 
WAREHOUSES: New York and Cleveland 
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" R. MacKay tella: ` 
á 


How 10 RECOGNIZE 
a JOB FOR 
HARD RUBBER 


` 
How can a man think 
when so many new 
up. Now take hard 


straight about materials 
ones are always Popping 
rubber, for instance 


5 


Case ourselves 
a good look, 

can, bec 

other Important Plastics) 


they're all] diff Gennes of hard rubber d 
i . erent. Generally spe iking d * 
&. they're 


d S, easily ^olisl l i r ef J 
one : re s lec » With 4 real nice fe 
C t for landles, Brips, Pipe bits, knobs J— i 
» Ctc, 


We see ir’ 
€ It's 7 f 
— cough, stable stuff that’s Well nigh 
O water and ' i 
Mie and ‘most all kr remi 
| verae own 
= ci : neral oils and Organic soh chemicals, 
ynthetics take care of th m 
Water is topped only * 


It's been ‘ 

noe — around us for Nearly a century Let’ 

i 9n our hard rubber Pipe bits, c; hus 

: our rubber Casters, and take : 
rom an impartial viewpoint Wi a 

molds both hard rubber and ee 


First, we see dozens 


) Its resi 
i Istance to 
Y Ace Polyethylene, 


- 9.700 psi E the be 

Is very low—pood foc rece ocflicient of expansion 
: m— refriger; LE 

gen. we can give Bcrator parts, For the hot 

distort UP to 250° F that won't 


150° from any gener 


You prob 
obably 
Properties cf — all about the top-notch e] . 
‘ard rubber. But did you k LM 
you know its 


Car resis « € 8 
W Si inc it” 
€ Is So good ts o ten us l | Cari 
tan P I f ed in bea ings Sb 


S zh it’ 
© tough it’s used in bowling balls 
890d for a Jot of things— 


A 
dd it all up—Ace hard rubber is 
Parts, foot tubs, vinegar 


water meter arts ma neto 

cte I ’ B 
dum ers, fountain ^en e 
j per I Arts, spar zes (1 you know what 

i Bc ( f 
« € € “ I I g. It I oL bl atural 

t Jey are ) in 1 he mi al Iping 5 I "ably na 
too, 


for a lot of things you make 


€ € 
C tre pt of hard rt € 1 uy th 
I nsil Streng h ibb ris up WI 


plastics-up to 
e 


IS 
NS 
N 


Wa C 

z "E to know more? Just tell m 
J 

a copy of Our new Hard Rubber 


E. 


1851 
11 


e — Problems or ask for 
and Plastics Handbook 


HARD RUBBER and OTHER IMPORTANT PLASTICS 


MERCER STREET © NEW YORK 13 


Since 


198 


— — 


MERICAN HARD RUBBER COMPANY 


N. 


would be better to determine your 


tariff position in England as there are 
a number of details that have to be 
known before you could be advised 

H. A. TOULMIN, JR 


Toulmin e T ulmin 


We Agree 
T: the Editor 
Although it was with 


I read the bearing insert in the Octo- 
issue of Propuctr ENGI 


I was disappointed that 
tion of por- 


nterest that 


hor 1949 


DCT 


NEERING 
you did not include a se 
celain enameled bearings 

During the war this type of bearing 
most thoroughly and successfully 


was 
hem 


tested in surface vessels, pumps, 
ical tanks and other similar equipment 
Also, satisfac 


tory with irrigation 
and hydrópneumati 
I have heard from 
in contact with corrosi\ 
outlast 


ved 
air conditioning, 
installations 
iuthorities that 
liquids these 
lubricated 


bearings 
ones twenty-five to one. I know my- 
deep-well turbine pump 
bearings that has 
and 

wear 
neg- 
in 


these bearings p! 


will oil 


self of one 
equipped with these 
1 


almost years, 


been running hve 


bearings show only 0.005 in 

I think, in this instance, 
would have been an 
to vo irticle on 


D.D.B 


you 


what 
addition 


lected 
teresting 


aring design 


Glass-Bonded Mica 


To the Editor 


Would you please send 
information. on  glass-bonded 
mentioned in the "Highlights" section 
of your September issuc 

Roy HuMMEL, Engineering Dept 
Champion Spark Plug C 


is. further 
mica 


Ed.— This material, made by the Mica- 
America, Clifton, N. ] 


lex ( orp J^ 
comes in two forms, Mycalex 410 
Ed 


moldings, and Mycalex 400, slabs 


ot 


“Designs Based on Surveys” 


To the Editor 

Speaking of surveys, and I do so 
with reticence, there 1s one function 
they perform with admirable consist 
ency; that is, they stir up popular in- 
terest. Recently we have witnessed 
this phenomenon with regard to auto- 
mobile designs. Letters and calls from 
Boston, New York and the West Coast 
have been pouring in asking for com- 
the trends of consumer 


nents on 
opinion about cars now on our high- 


If anyone wants to read them, 


we've got them and could write an- 
swers by the ream. We have even 


received a request to appear on a tele 


ways 


Y. 
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UNIFORMITY IN QUALITY 


AND Performance 


Little wonder that the two sintered copper-lead main 
bearings shown above are even more alike than two 
peas in a pod! 


tional checks included analysis, temperature controls, 
special and visual inspections. 


These “twins” aren’t special favorites in the Federal- 
Mogul bearing family, either. We pamper ‘em all! 
With our specialized six-plant organization we can pro- 
duce large or small runs to your specifications. Engi- 
neering consultation available, without obligation. 


Ei es Ww $3 


HIGH SPEED, high tempera- SPEED & LOAD bearings HEAVY LOAD for big Die- BRONZE PARTS 
fure, automotive type beaor- for pumps, compressors, in sels 


Each went through a total of 20 precise manufacturing 
operations from the sintered strip to the final over- 
plating. In processing they received a total of 35 setup 
and inspection measurement checks. Eighteen addi- 


in many 
power plants, etc shapes, sizes; thrust washers, 
ngs available in many dustrial electric motors and bearings up to 27'4" OD, bushings; for many types of 


»mbinations. similar uses. steel and bronze back applications. 


FEDERAL- MOGUL 


11043 SHOFMAKER, DETROIT 13, MICH. 
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More than 60 years of 
leadership and experi- 
ence in developing spe- 
cial purpose cloths for 
industry. With such a 
background of experi- 
ence it is little wonder 
that Holliston Tracing 
Cloth is second to none, 
Try PEL-X. 


HOLLISTON PELX TRACING CLOTH 

You will never appreciate the superior qualities 
of PEL-X Tracing Cloth until you try it. Suppose six 
draftsmen at lunch told you why they preferred PEL-X. 


There might be six different reasons 


What is your next step? Chances are 
test PEL-X 


all good. 


you will first 


give it a stiff workout using your pet 


testing technique. That suits us. We make it easy for 


you — just write for a generous sample. 


Test PEL-X for speed with pencil, minute perfec- 


tion of weave, uniform transparency, 


durability 


under repeated erasures, high resistance to moisture 


and perspiration — and other special 


Write for generous sample. 


THE HOLLISTON MILLS, INC. 


NORWOOD, MASS. 


CHICAGO 


696 Glendale St 


qualities. 


WATER REPELLENT 


A 


NEW YORK 


Precision Gears Made to Your 
Exacting Specifications 
When Sewall craftsmen go to work on 
your specifications, you are employing 
the extensive facilities of an experi- 
enced organization. Our engineers can 
give you valuable assistance in estab- 
lishing the one best design — then in turn - 
ing out uniform production runs. Illus- 
trated are examples of a Sewall bevel 
gear and pinion . . . worm and worm 
gear .. . helical gear and pinion... 
Zerol bevel gear and pinion. Send blue- 
prints or samples for prompt estimates 

on any quantity. 


RACKS + SPROCKETS + SPUR * SPIRAL * 
BEVEL - ZEROL BEVEL - WORM GEARS 


St. Paul 4, Minnesota. 


vision broadcast, set up like a court 
of appeal and fashioned to interest 
the automobile owner. 

To my knowledge this editorial in 
the December issue of PRopuct ENct 
NEERING is the first which openly re 
futes the nm of basing duos on 
surveys. Certainly, if you hire the best 
designers in the world to design your 
automobile, you don’t have to ask a 
market research group to do the work 
for vou 

E. Rees 
Director of Publicity 
Raymond Loew) 


To the Editor 

With reference to your 
Designs Based on Surveys”, my first 
inclination was to defend the auto 
motive position on each of the points 
which you raised in your editorial 
Upon second thought, I concluded the 
editorial was very shallow and indi 
cated that very little thought had been 
given to the other side of the subject 
However, upon further reflection, it 
seemed that neither of these conclu 
sions correctly expressed my reactions 
Sufhce to say that editorials such as 
the one you prepared, and others being 
written about the matter, sometimes 
contain a good that would be 
helpful to the automotive industry; 
and, if so, it would offset any of the 
adverse publicity that has been given 

Therefore, while think there 
are many weaknesses in the stand you 
take on automobile design, I doubt 
that any benefit could be derived by 
fault-finding or defending present 
automobiles. We think they are good 
far better than anything in the past 
but like everything, they are not per 
fect and offer room for improvement 
which you can be assured will come as 
time 


Associates 


editorial 


idea 


we 


goes on 
W. H. Graves 
Packard Motor Car Cr 


Ed... Naturally many automotive engi 
neers were forcibly impressed by thc 
caustic criticisms on automobile de 
sign contained in our December edi 
torial. Of course, every product can 
be criticized. But, because the auto 
mobile is so universally owned and 
operated it lends itself most effe 
tively to put across the point 

The whole history of the automobile 
industry is expressed in the last sen 
tence of Mr. Graves’ letter which can 
be paraphrased to state, “Automobiles 
are good, far better than anything in 
the past, but like everything, they are 
not perfect and offer room for im- 
provement, which you can be sure 
will come as time goes on." But, in 
all sincerity, we are fearful that thc 
expected improvement will not come 
if the future designs are based on 
surveys 
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Fawick Airfiex 
Clutch or Brake 
Type CB 


The rubber-and-faoric pneumatic tube faced with 
friction shoe assemblies is the only moving part in 
this Fawick Clutch. This part naturally stays in 
perfect adjustment at all times—automatically 
compensating for wear of the friction shoes. 
Job-tested, Fawick Clutches meet the toughest 
operating conditions in many fields— petroleum, 
earth-moving, metalworking, rubber, paper, pulp 
and others. 
Write our engineering department for a recom- 
mendation of the Fawick elements 


best suited for your machines. 
Address Dept. PE. 


ENGAGED POSITION 


Expanding under force of compressed air, 


7 Fawick Airflex Clutches on Unit Rig and 
Equipment Company Drawworks Model U-30. 


5 Fawick Airflex elements on Draper Engine 
Works Carriage and Setworks on Portable Mill. 


Fawick Airflex Clutch on drive of Swaging 
ond Reducing Press. 


Releasing air through the instant-acting Fawick 
Quick Release Valve promptly and fully dis- 
engages the clutch, lets it ride completely free, 
without drag, or mechanical contact 


the rubber-and-fabric tube smoothly en- DISENGAGED POSITION 


gages the clutch with the precise degree 
of arp required by the job 
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AUTOMATIC ICE MAKER 


A Haydon timer, through its delaying action, helps the York Auto- 
matic Ice Maker turn out fresh, sparkling, crystal-clear cubes — 
even after periods of inoperation. This specia!ly-designed timing 
device interrupts normal thermostatic action when the machine is 
turned on, after a period of inoperation — activates machinery which 
“harvests” old ice before a cycle is started to make perfect cubes. 
This delaying action not only produces better cubes — it insures 
against excessive freezing of partially completed ice — prevents 
consequent damage to the equipment. York ingenuity, plus Haydon 
timing development, has resulted in the production of this machine — 
a time and money saver wherever ice is used in large quantities, 
wherever business depends upon the constant pro- 
duction of ice to maintain customer satisfaction. 
This is but one instance in which Haydon timers 
are serving today. There are thousands of applica- 
tions in which Haydon-engineered timers can help 
solve timing problems . . . in commerce, in industry, 
in science and in the home. 
If you have a timing problem — if a timing device 
will serve your need — Haydon can help. On request 
a Haydon representative will call at your office - 
or send today for the Haydon Engineering Catalog 


WRITE 3115 ELM ST., TORRINGTON, CONNECTICUT 


MANUFACTURING COMPANY, INC. 
TORRINGTON (d; CONNECTICUT 


D 
HARNESS TIME TO * YOUR PRODUCTS 


SUBSIDIARY OF GENERAL TIME INSTRUMENTS CORPORATION 


you'll find it 
easier, faster 


if you... — | 


When you need specific 

terials, f 

Sweet's File for 

big orange file) 

turers’ catalogs full of use 

or thousands of products 

sorbers—shock, to z 

speeds finding 
It Sweets I e for oduct Designers ts 

not available in your office, make request 

immediately for ap n form. Files are 

distributed FREE to qualified. organiza- 


uons and individuals 


Qweets 


SATA CO OG Se evre E 
for easier, faster selection of products 
119 W. 40th ST., NEW YORK 18, N. Y 
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It is know-how, gained by diversified product experience and 
research, that equips us for the quantity production of top quality 
metal powder parts. 


Just as important as knowing how to apply the art of powder 
metallurgy is to know when not to. That knowledge leads us to 
refuse orders to produce any part that cannot be made advantageously 


and economically by the metal powder process. 


Of course, we gladly accept orders for items that meet our three 
basic requirements for efficient production : 


e The shape must permit good die fill and proper density. 


* The required physical properties and tolerances must be 
within the range obtainable in normal factory production. 


e The quantity ordered must be sufficient to justify the 
initial tooling costs. 


What we mean is... we accept orders only when we know that 
the customer will be sure to obtain lasting satisfaction. 
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ven with airera} Theresa 
hydraulic Huis — 


BELT 


to combine movement with 
processing 


for EVERY PRODUCT 
...or MATERIAL 


DENISON 


Ue 


OFFER HIGHER EFFICIENCY 
FOR A WIDER RANGE OF JOBS ina cn deii UR CUE. 


the decorating lehr. In o modern ceramics plant mbridge belts can also 
V | be used for annealing ond g Open mesh permits free heo! ci 


ulation around the ware t eliminates use of cars or sagge 


Whether your product is big and bulky or small and 
* fragile, if it must move during processing or produc 


you ca , Á 
will mainta —— à variable volum : : 

widely ran in high volumetric efficience P that tion, a Cambridge Woven Wire Conveyor Belt can do 
anging viscositie 1eNCy on oils of 

to heavy industria] — from light aircraft oil 


At last y 


the job economically and safely. 


That's j 
È just on z 
€ adv Woven from any metal or alloy to any mesh or weave, 


highly anta 
ig ly simplified design = Deme advanced and : s i 
son HydrOlLic Cambridge belts offer dependability, long life, freedom 


High-Press 
ure Pum 
e Ps. Skill 
xtra Precision into liess aae engineering packs i : E 
Pact, rugged units— from time-wasting shutdowns for repairs. Among the 


and brings the; 

* s enm cost far b low 

You ge elow other pum å d : : . 

Operation on ail PR-wearing, —— specially designed Cambridge belts in service today 
oday's w -Iree i : : x 

ide range of pump are continuous conveyorized installations for baking, 


applications 
quenching, tempering, washing, drying, cooling and 
packaging. 
Whenever you have a problem concerning movement 


during processing, call in a Cambridge Field Engineer. 


flange m : 
capacities Gom gs up to 5000 pai with vel: I Or, for complete information on the entire 
» , ‘oO 
© 35 gpm. A choice of ene Cambridge line, write today for your FREE 


wheel Ste a 
» stem, and pressure. ~ 
controls is availab compensati r copy of this 130 page illustrated book. Gives 


le. Sma 
sign make anv - Small size and e 
€ any De de . belt and conveyor design, applications, in- 


. 4 nison 
your individual a pump easy to a 
needs. Writetoday for bull stallation data, construction details. Write 


today... 


There's a Cambridge Sales-Engineering 


Office near you! 


EQUIPMENT w APPLIED Cambridge Wire Cloth Co. 
ol 4 Wire cloth E Also specialized Dept. P 


LET Se wire fabrications Cambridge 3, Md. 


a 
The DENISON Engineering Co. Nub b A 
1157 Dublin Road * Columbus 16, Ohio OFFICES IN PRINCIPAL INDUSTRIAL CITIES 
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Gorated tor the 28000 uses 
— dtrect process and blagprint machines 


i ne^ 


photographic 


product that gives vou 
the first time, positive photo- 
graphic intermediates directly 


I 


from vour tracings . . . without à 


negative kodagraph Autopositive Paper 


step. Furthermore 
can be exposed in your direct process or blueprint machine 
and the prints processed in standard photographic 


solutions — everything done 


under normal lighting 


. right in the drafting room, if vou wish 


Kodagraph 


New life... 


new speed, : 
slow p 
jlored intermediates 


from ve | 
ntir from \ 
frorn « 


even blueprints and 


v drawings 


disc LCP Ue 


| 
originals direct 
process prints Kodagraph \utopositive 
Paper transforms them all into high-contrast 
photographic black-and-white intermediates 
saving redrafting time and expense 

giving vou clean, crisp, highly legible replacements 
that will last for years. Low-cost protection, indeed 
for the thousands of dollars you have investe din 


. ' 
enginecring drawings 


EASTMAN KODAK COMPANY 
Industrial Photographic Division 
Rochester 4, N. Y. 


“Kodak” is a trade-mark 


The first low-cost 


intermediate paper 


a revolutionary new 


for 


From pencil grays— direct to dense 
photographic blacks . . . Kodagraph 
Autopositive Paper strengthens and preserves 
the detail of perishable pencil tracings 
gives vou evenly translucent, durable intei 
mediates. Intermediates that produce direct 
process prints and blueprints at uniform 
practical speeds . . . inter 
me « ites that are "photo 


ing” in your files 


Autopositive Paper 


A photographic intermediate of every drawing 
. with Kodagraph 
\utopositive P iper Learn the compl te story all the 


its economics i HOW ...Cornventient now ,. 


CASO 


s why vou or vour local blueprinter 
can, at last; produce photographic 
with subst 


doll irs 


intermediates 
labor 


‘Ss 


ntial savin 
Im time 


MAIL COUPON FOR FREE BOOKLET 


Eastman Kodak (€ 
Industrial Phot 
Rochester 4, N. Y 

Pk send me a c 
New Plus 
Paper and the 


mpa \ 
graphic Divis 


tM p^ t` Phe Bi 
vour booklet about Kodagr iph \utopositive 
Kodak line I ha t 


t printing equipment 


other papers in this new 


direct process contac 


blueprint 
Name 

Department 

Company 

Street 

City 


Kodak 


State 





When you need 
the right gear 


in a 


Its one thing to get a gear cut exactly 
to your specifications . . . and 
another to get it on time. To be sure of 
satisfaction botb ways, there's only one 
safe thing to do: specify Grant gears. 
For, whether you order by ‘phone, tele- 
graph or letter, Grant will have just the 
gear you want on its way in a matter 
of hours. 


Next time a gear breakdown threatens a 
costly production tie-up, remember Grant's 
"in-the-pinch" service. Send today for 


free catalog of "In Stock" gears. 


6000000000079 


Reduction Units? 


Grant has all types. 


Write for catalog. 


Grant 


GRANT GEAR WORKS, INC. 
W. SECOND STREET 


J BOSTON, MASS GEARS 


~ 


ROCKFORD 
CLUTCHES 


Testi i^; If you are looking for a better way to trans- 
mit and control power within your product— 
an easy solution is to let our engineering 
department give you the benefit of their long, 
specialized experience in this field. Just send ne 
us a print of your design, with necessary Ms 


Units 
specifications. We will submit a confiden- E 


LLLA 


tial analysis and a recommendation for a 

"ILI 
ROCKFORD CLUTCH application that will "— . 
improve the operation of your product. 


Production Units 


ROCKFORD CLUTCH DIVISION 
TID 


209 Catherine Street, Rockford, lilinois 


“SEALOL 


"Sealol" packs full sealing effectiveness 
into an extremely small space. Compact design, plus 
the ability to handle high shaft speeds, high pressures, 
and high temperatures makes "Sealol" the perfect 
answer to difficult sealing problems. The Balanced 
Pressure feature keeps frictional heating and loss of 
power to a minimum. 

Consult our engineering department on design 
problems. Bulletin No. 5 will be sent upon request. 


SEALOL CORPORATION 


45 WILLARD AVENUE * PROVIDENCE 5, R. 1. 
Chicago + Cleveland + Detroit -+ Los Angeles + New York + St. Lows + San Francisco 
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LET A SIMPLE 
RETAINING RING 


SAVE METAL AND 
MOTA TUM T 


On this finely made rheostat retaining rings 
saved material and assembly time. They save 
money both for Hardwick Hindle, the manufac- 
turer, and for its customers. 

Looking at this application you may say it 
was obviously a "natural," but there are liter- 
ally thousands of cases where retaining rings 
can save as much or more. 

Examine your machines and products to see 
where the use of these inexpensive modern arti- 
ficial shoulders can cut your costs. 


It's needlessly expensive to hold a mechanism 
in place with unnecessarily big shoulders or 
collars, or to temporize with small cotter pins 
etc., etc. 

Let us show you how these high grade steel 
rings can do a thoroughly efficient job, saving 
money for you and for your customers. 

More and more applications of retaining rings 
are being made every day. 


Write today for descriptive folder 


THE NATIONAL LOCK WASHER CO. 
NEWARK 5, NEW JERSEY * MILWAUKEE 2, WISCONSIN, U. S. A. 
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How to Build Links at Less Cost 
with Arc Welding 








ire tvpical of the efficiently in all quantities using steel plate and standard 
nv different kinds of machinery component parts that mill shapes and forms 

1! 
ricated today at less cost with arc welding 


han with other methods. Welded steel parts like these re detailed data on the design of links and other machinery 
IL n the '* Procedure Hand! 
: à à : ` d esign and Practice.” Price $1.50 postpaid in the 
siderably less material to build. Amazingly simple in e 

. elsewhere $2.00 


ire decidedly stronger and more rigid, vet require con- 


design, welded steel machinery parts can be produced 


the above is published ty THLE: LINCOLN ELECTRIC COMPANY iin tic interes of progress. 


Machine Design Studies are available to engineers and designers. W rite on your letterhead to The Lincoln Electric Company, Dept. 33, Cleveland 1, Obio. 
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A MESSAGE TO AMERICAN INDUSTRY © 73rd OF A SERIES 


“Give us the tools...” 


Now is the time to 


FIGHT SOCIALISM 
in Washington 


Do we want to follow Britain down the economic 
skids? 


We Americans face that question today. For we 
are being advised by Administration economists 
in Washington to take the course which destroyed 
Britain industrially. It is the temporarily easy 
course of cutting down expenditures for tools in 
order to have more things to consume right away. 


The President’s Council of Economic Advisers 
tells us we are spending too large a part of our 
national income on new tools and equipment. A 
larger share, they say, should go for goods and 
services used directly by consumers. 

Before we take that advice, let us look at Bri- 
tain. When the British once allowed their indus- 
trial plants and equipment to run down — they 
started down a dreary road to industrial stagna- 
tion and decay. 

British industry once ruled the world. Low pro- 
duction costs enabled it to undersell all competi- 
tors. Efficiency gave British workers the highest 
living standards anywhere. 

Now all that Britain has between it and eco- 
nomic disaster is pluck and American aid through 
the Marshall Plan. 


The British people are living poorly — still on 
rations and in austerity. With practically everyone 
working, and working longer hours than we do in 
the United States, they cannot produce enough to 
pay for the raw materials and food they must 
import. 

How did Britain get in this fix? 

The story is complicated. British sacrifices in 
two wars play a tragic part in it. But another fact 
also stands out: 

Britain began to go downhill even before World 
War 1 — when British industries allowed their 
plants and equipment to grow obsolete. 

Once that process started, it grew steadily 
worse. By 1929 the share of Britain's national 
income being plowed back into capital invest- 
ment had shrunk to less than two-thirds of what 
it had been twenty years earlier. We were putting 
twice as big a share of our national income into 


. capital goods at this same time. 


Skimping on capital equipment — on new plants 
and new tools—put the skids under industrial 
Britain. 


World War II only speeded up a process already 
well under way. 
continued on next page 















British industry today shows the results of its 
failure to keep up to date. Here are three examples 
found by Dr. Laci Rostas, Britain’s leading au- 
thority on measuring workers’ productivity: 

An American produces four times as much pig 
iron as his British counterpart. 

He produces more than four times as many 
tires. 

In all industry, on the average, an American 
produces almost three times as much. 

The real reason is the American’s better tools. 
The British are struggling with equipment that is, 
on the average, forty years old. 

Britain once had a big head start in industrial 
equipment. But she let it slip away. And as it went, 
Britain’s industrial and political leadership slipped 
with it. 

How could British leaders have slept while all 
this happened? 

This, too, is a complicated story. But parts of 
it stand out clearly: 

l. British business men put in more time per- 
fecting cartels to avoid competition than they 
did in improving their plants and equipment to 
meet it. 

2. British labor leaders concentrated on sharing 
the work and sharing the wealth — rather than do- 
ing the job necessary to have enough wealth to 
make the sharing worthwhile. 

3. British governments taxed away the means 
to buy new equipment. By steadily increasing per- 
sonal taxes, they undercut the ability of individuals 
to invest in new equipment. Finally, they took 
away the incentive to get new equipment by pro- 
gressively taxing away any returns on it. 

4. Farseeing socialists smiled all the while, 
knowing that as private industry more and more 
lacked the tools to do a progressive job, they would 
have their chance to run the country. 

Now, with Britain's fate in their hands, the so- 
cialists are trying desperately to stem the nation's 
economic decline by rebuilding its industrial plants 
and equipment. 


A complete report on our national survey, “Business’ Needs 
for New Plants and Equipment,” may be obtained by writ- 
ing McGraw-Hill Publishing Co., 330 West 42nd St., New 
York 18, N. Y. This is the fifth editoria! of a special series 
on industry's needs for new plants and equipment. 


They are making a little headway, but not 
enough. There are several reasons. One is that 
Britain must export most of the new equipment 
she can make. Another major reason—increasingly 
important for her future—is that money needed to 
renovate Britain's run-down industry is taxed 
away to support welfare programs. The (London) 
Economist grimly puts it this way: 

"The importance of the function of saving has 
only been discovered now that the means of saving 
have largely been destroyed." 

Our own Federal and State governments, too, 
have dangerously whittled away incentives. They 
have more than tripled tax rates on personal and 
corporation incomes in the last twenty years. Now, 
the President proposes to do more whittling. 


If the United States is not to go Britain's way, 
we must preserve our incentives to save and to 
invest in industry. 


If the United States is to progress, we must con- 
tinue to build up our industries. 


The President's Economic Advisers say we can 
slow down. But the McGraw-Hill survey of “Busi- 
ness’ Needs for New Plants and Equipment,” re- 
ported in the previous editorial in this series, pro- 
duced facts to the contrary. It showed that indus- 
try now plans—if it can get the money—to spend 
$55 billion in the next five years for new plants 
and new tools. Moreover, it showed industry's 
needs for new facilities are large. 

By cutting down the incentives to save, by giving 
soothing advice that we do not need to save so 
much, Washington is pushing us toward Britain’s 
way—the route via industrial stagnation to social- 
ization. 

Before we skid too far, we should pull up short 
and ask ourselves: Do we want to go Britain’s so- 
cialistic way? 

There still is time to say, “No.” 


President, McGraw-Hill Publishing Company, Inc. 



















































A Small MICRO High Capacity Switch 


For Limit, Safety or Control Applications 











MICRO 
first name in 
precision switches 















f| MICRO V3-1 SWITCH 


This MICRO V3-1 Switch provides a MICRO quality snap-action 
precision switch of high electrical capacity to meet the demands of 
designs where economy of space is an important factor. 

The rating of 10 amperes, 125 or 250 volts a-c, gives the capacity re- 
quired of a limit switch, control switch or safety switch in many in- 
dustrial applications. The D-C — of 10 amperes, 28.5 volts 
(at sea level) meets the requirements of aircraft, automotive, marine, 
railway and other service where circuit potentials are less than 30 volts. 
This MICRO V3-1 Switch is but one of 3900 variations of long-life 
precision switches developed by MICRO SWITCH to meet the needs 


of industrial designers. Call or write a MICRO SWITCH engineer at 
one of the offices listed below. 









MICRO AUXILIARY ACTUATORS MICRO V4-14 LOW TORQUE SWITCH 


Facilitate Operation of MICRO V3-1 Switches by 
Cams, Slides, and Other Mechanical Means 










Length: 1-1/16" 
Height: 13/16" 
Width: 9/16” 










MICRO JV-1 ACTUATOR 


For use in instruments 











This is a leaf-type actuator for use where cam and other delicate 






actuation 1s not severe or where cam and slide equipment 





o C COM 


| CIRCUIT DIAGRAM v4-i4 | 






actuation are infrequent 







MICRO JV-5 ACTUATOR This MICRO V4-14 low torque switch has double- 


throw contract arrangement and is Underwriters’ 
Laboratories listed for 5 amperes, 125 or 250 volts 
a-c. 















This switch permits positive operation on slow re- 
lease actuation. Operating torque is 4 gram inches; 
release torque: .35 gram inches 


Circuit arrangement shown is single-pole double- 
throw design (V4-14). Also available: single-pole 
normally-open (V4-12). 









This isa roller-type actuator for use with rapid 
cam or slide actuation. 
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“USES UNLIMITED” - ® 
Adramatic MICRO SWITCH M CR! 8 WITCH 


A DIVISION OF FIRST INDUSTRIAL CORPORATION 


FREEPORT. ILLINOIS. US. A 























in color, is available to indus- 





trial groups, training classes, 
schools and colleges. Running 
time, 35 minutes. 










BRANCH OFFICES: Chicago * New York * Boston * Cleveland * Los Angeles 
SALES REPRESENTATIVES: 













Portland + St. lovis * Dallas + Toronte 


Nos, 53 and 55 Rotary Geared Pumps 
for bydraulic service — pressure up to 
200 lbs. p.s.á. 


Pumps that back up your design 


f 


Rotary Geared Pumps 
for general purposes 


Yn 'VE MADE SURE of everything about 
your machine design...including lubrication, 
coolant supply and hydraulic service. Now make 
sure that the pumps you specify back up your 
design — specify Brown & Sharpe Pumps. 

Everything about these pumps . . . design, mate- 
rials and manufacturing ... is the result of long 
experience in fulfilling the pump requirements for 


machine «ools and other machine equipment. The 


Rotary Geared Pumps 
Reversible Type 
for general purposes 


500 Series Rotary Geared Pumps 
for hydraulic service 
up to 500 lbs. p.s.i 


pressure 


aim of Brown & Sharpe in making this complete 
line of pumps is to provide the correct type of 
service, a completely dependable service and an 
enduring service for every pumping need. 

Write for pump catalog which gives detailed 
specifications on the complete line of Rotary 
Geared, Vane, Centrifugal and Motor Driven 
Pumps. Brown & Sharpe Mfg. Co., Providence 1, 
RL USA. 


We urge buying through the Distributor 


BROWN & SHARPE PUMPS [85 





ESIGNERS find powdurgy offers unlim an ever-widening circle of manufacturers 


ited opportunities for low cost produc 


. Now it is a rare dav when we dont guid 
tion of precision parts. Operating time is re 


. : some manufacturer in his choice of presses 
duced to the vanishing point. Impressive 


: : : for powder metal production, or counsel 
savings are made on material. High labor I 


I ES j him to avoid it in his current circumstances 
costs for casting and machining are elim 


inated. And capital investment for pow- It may pay you to investigate powder 
durgy equipment need not be burdensome. metallurgy. Although we do no fabricating 


i d i of powder metal parts, we shall be pleased 
Powdurgy makes some things (like sin- I : 


i : to advise on the suitability of this process 
tered carbides and porous bearings) which 


for your needs. Send your blueprints or 
can be made no other way . . . does some : 


i i sample parts to 
things (like bonding metals and non- -— 


metals) which can be done no other wav F. J. Stokes Machine Compam 
and dailv performs its economies for 5900 Tabor Road. Phila. 20. Pa 


Stokes makes Vacuum and Special Processing equipment, High Vacuum Pumps 
and Gages, Pharmaceutical equipment, Industrial Tabletting and Powd 
Metal Presses. Plastics Molding Presses, Water Stills and Special Machinery 


Stokes’ word tor the theory and practice of making finished solid products from granular materials 


Ilustrated This powder metal gear 
wwe typical 1 replaces machined forged 
parts made part at a saving of 25% 
of powder 


metal 


i Stokes does not fabricate 
This ball race was orig- 
powder metal parts, but 2 


inally a 2-piece assembly This contact lug in pow- 


will advise on the suita- 
bility of the process for 
your needs. Send your 
blueprints or samples. 


now made in one 
piece from. powder metal 
i£ a saving of 8077. 


der metal re pl ices swaged 
and coined part from bar 
stock at saving of 60° 


This link, formerly stamp- 
ed and coined, is now pro- 
duced from metal powder 
at a saving of 50% 
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LESS LIMITED DESIGNING 


at No Cost Penalty - Often at Savings 


Manufacturers are “design conscious” if — 
the cost is less or no greater for more value. And 
that is where the Madison-Kipp die casting 


process frequently fills the need. 


Engineers and designers find helpful cooper- 
ation by Madison-Kipp craftsmen whose life 
work has been the practical application of die 


castings to new uses. 


Please send your inquiries to the home office 


in Madison, Wisconsin. 


MADISON-KIPP CORPORATION 


206 Waubesa Street, Madison 10, Wis., U.S.A. 


ANCIENS ATELIERS GASQUY. 31 Rue du Marias. Brus- 
sels Belgium. sole agents for Belgium. Holland. France 
and Switzerland 


WM COULTHARD & CO. Ltd. Carlisle. England. sole 
agents for England. most European countries, India, Aus- 
tralia. and New Zealand 





o Skilled in DIE CASTING Mechanica 
B Erperienced ca LUBRICATION Saↄcxeercx⸗ 


o Originators of Really 
Wigh Speed AIR TOOLS 
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A Reference Book on FURGINGS 


for All Users of Metal Parts 





—— ED || 
n f 
rarm 






Et DOETE BE AA AMICIS ncm 


AE en ee 


- ——— ——— — | 


— ———— — · 












* — — * D — 2 — Ioas — 
— ————————— — ———— a ——— ee 
——————— T — 


Sixty (60) pages of authoritative information on metal quality as developed in forgings 
formed by the use of closed impression dies. Forging production techniques are described 
and illustrated; economic advantages of forgings are presented from the standpoint of top 
management, design engineers, metallurgists and production executives. Your copy is ready. 
Fill in and attach this coupon to your business letterhead. 





DROP FORGING ASSOCIATION * 605 Hanna Building © Cleveland 15, Ohio » 


Please send one copy of 60-page booklet entitled “Metal Quality—How Hot 
Working Improves Properties of Metals", 1949 Edition. 


Nome Position 
Company 
Address 


wow 


— the Main 


Crankshaft 
Bearings 


A boatman's and fisherman's dream . . . the new Model QD, 10 hp. 
Johnson Sea Horse Outboard Motor was released for production 
by the Johnson engineering department only after years of careful 
design and ruthless testing. Out of these tests came the selection of 
Orange Cage Type Needle Bearings for the main crankshaft bear- 
ings, to assure in this exacting vertical application, performance 
that upholds the famous Johnson reputation for dependability. 


and more, design engineers are finding Orange Cage 

Type Needle Bearings the answer for applications where 

conventional needle bearings fall short. For example, in vertical 

applications, such as the above—overhung applications—high 
speed applications—extreme precision specifications. 


The Orange Cage Design holds rollers in permanent alignment, 

preventing skewing. Internal clearances can be accurately con- 

trolled to meet exacting requirements, which especially adapts 

them to spindles and high speed applications. Experience shows Write for Engineering Dota Book show- 
that Orange Cage Type Needle Bearings create less internal fric- — — —— 

tion, provide smoother running and longer life hours expectancy. 

Consult our engineers on any application. 


ei S. E Ataa A ml NE ^ — — cide — E 
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ai, Co SHOULDER: 


0 


Specifications for aircraft hydraulic control valves had this designer 
roped and tied. ! y Make it small! .. . Make it light! . . . Make it strong! . . . 
Make it cheap! He knew magnesium filled the bill for lightness and strength...but 
gave it the cold shoulder. He took his problems to Aluminum Company of America, 


light metal headquarters, and learned surprising things. Simple shop practices make 


& f handling magnesium no problem.* He discovered, too, that every month 


E 
fellow manufacturers are using over a million pounds of magnesium. ~> 


He found that immediately-available magnesium forgings were plenty strong, light and 
small enough to beat the specifications. Cheap to finish, too, for magnesium 
machines best of all commercial metals. He got books on designing V and 
fabricating magnesium, plus all the technical aid he needed. He says his 
M. E. Degree stands for Magnesium Enthusiast, too. *No change in insurance rates 


These two, free books on magnesium and our broad technical experience can 
help your products, too. Write Aluminum Company of America, sales agent for 
American Magnesium Products, 1702 Gulf Building, Pittsburgh 19, Pennsylvania 


AMERICAN 
MAGNESIUM 
CORPORATION 
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ROTO-FLEX 
SHAFT SEAL 


ADVANCED DESIGN .'. Key to the development 
of Gits Bros. new ROTO-FLEX SHAFT SEAL. And 
back of this development lies the detailed re- 
search and experience gained by Gits Engineers 
over many years of designing and manufactur- 
ing high speed shaft seals. 


The odvonced design 
Seal include 


features of the Gits Roto flex Shoft 
l. No loose ports—permanently assembled Seal Nose 
Positive built-in flexibility 

Torque washer that relieves diaphragm strain 

Balanced design—Minimum spring pressure 
Machine-lapped seal surfaces 


G^ B C) 


6. Easy installation due to extreme construction simplicity 
AVAILABLE SINGLE OR DOUBLE. Where liquid must be added 
os coolant or lubricant, Gits Roto Flex is 
double unit 


also available in 


The need for the Gits Roto-Flex Shaft Seal is unlimited and 
UNTIL NOW not fully answered 


on your seal problem 


For proper recommendations 
send o dimensioned drowing 
where the seal is to be opplied, for 


showing 
immediate and careful 


attention by Gits Bros. Engineers. Also include such operating 
data as 

1. Shoft R.P.M. and direction 3. Temperature range 

2. liquid or gos being sealed 4. Pressure ronge 


ond any special details related to design or assembly. On ony 
shaft sealing problem—oas on any 
will pay you to consult with Gits Bros 
Headquorters 


lubricating problem—it 
Friction-Fighting 


for over 40 years 


WRITE TODAY for new literature which grophicolly de 
scribes the new Gits Roto-Flex Shaft Seal. Engineering 
dota and many helpful suggestions included. It's Free! 


g 


GITS BROS. MFG. Co. 


1838 South Kilbourn Avenue, Chicago 23, Illinois 


Exclusive Manufacturers of 
Lubricating Deuices for ouer 40 Years 
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INSULATORS 


STRENGTH is the outstanding characteristic of Uni- 
versal Gray Porcelain Insulators .. . strength to with- 
stand physical and thermal shock; sturdiness to resist 
the attacks of heat, cold, fumes, moisture, acids; tough- 
ness to stand up and deliver years of efficient service 
under all kinds of conditions. 


Insure that strength as the foundation of your electri- 
cal units. Check with Universal for your insulator 
needs. An experienced engineer will be glad to consult 
with you. Write, wire or phone now. 


me UNIVERSAL 


1545EAST FIRST STREET 


CLAY PRODUCTS CO. 
SANDUSKY, OHIO 











TM mane 





Volume users 


of 


and allied devices 


turn first to 


UNITED-CARR mz 


for cost-cutting @ 


) J 
4 / 
YN 


design engineering 
service 





re Send us your specifications or 
: requirements. Address Dept. 10 


T 


UNITED-CARR FASTENER CORP. 
Cambridge 42, Mass. i 


ae 
B MAKERS OF FASTENERS € * 
- ts 


«XJ 
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Babbitt Costs... 


they can be lowered by using 





N-B-M No. 397 SILVER BABBITT 


Yes, if you are interested in lowering costs 
of your plant operation or product, inves- 
tigate N-B-M No. 397 Silver Babbitt. 

You will find, frst, that N-B-M Silver 
Babbitt costs from 30% to 40% less per 
pound than tin-base babbitt, and second, 
that it has all of tin-base babbitt's good 
performance characteristics: 

e Retainshardnessathighertemperatures 
Easy to bond 
Has high corrosion resistance 
Embeds dirt and grit, even at room 
temperature 


More and more Plant Engineers and Prod- 
uct Designers are specifying N-B-M Silver 
Babbitt. Acceptance has been enthusiastic 


N-B-M ... Serving Industry with Better Products . . 


because of its durability and economy. 
Write today for quotations on this money- 
saving, long-lasting Silver Babbitt. 


Ask for your free copy 
of this folder which de 
scribes N-B-M Silver 
Babbitt. Contains full 
information, physical 


properties and Engi- 


neering Briefs 








NATIONAL BEARING DIVISION 


COMPANY 


4930 Manchester Avenue * St. Lovis 10, Mo. 
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. Better Service 


To drive a conveyor-belt carrying fragile 
material and provide automatic belt-speed reduction 
when drag of load increases. 


A 1 h.p. Gast Air Motor (Model 4AM- 
FCC-1) connected to plant compressed air line. Maintains 
constant tension on material in process despite varying 
load-drag and belt r.p.m. 


RESULT: 7^: successful, variable-speed drive reduced 


material spoilage on this machine—and saved money. 


UNUSUAL CONVEYOR-BELT PROBLEM 


WRITE 
TODA Y! 
Request 

your copy 
of GAST'S 
IDEA-CATALOG 


+ Rea: 
LA, AY; ROTARY 
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solved with a variable-speed 


GAST AIR MOTOR 


USED FOR MANY APPLICATIONS — From this case 
history, you can see how Gast Rotary Air Motors solve 
some unique power problems. As original components on 
products in totally different fields, they offer unmatched 
advantages. For example: 


AIR MOTORS CAN'T BURN OUT — It's possible to stall 


them but pneumatic motors can't burn out! 


CAN'T SPARK EXPLOSIONS—No spark, no danger— 


Gast Motors are explosion-proof anywhere. 


GIVE YOU VARIABLE R.P.M.—From any position, they 
start and run at 100 to 2,000—some to 6,000 r.p.m. 
THEY'RE AMAZINGLY COMPACT —The | 6 h.p. motor is 
only 2'^" diameter; | h.p. is 6-3 8" x 6" high (with foot.) 
AND COST IS LOW—Ruggedly built, they offer unique 
advantages—and cost less! Why not investigate now? We'll 
gladly cooperate with engineering help. 


"AIR MAY BE YOUR ANSWER!” 


TO ONE H.P. TO 30 195. TO 28 INCHES) 


GAST MANUFACTURING CORP., 139 Hinkley St., Benton Harber, Mich. | 
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W hen you need specific information on ma- 


terials, finishes or parts, reach for vour 


Sweet's File for Product Designers (the 
big orange file). It contat 
turers’ catalogs full of useful informatio 
on thousands of products from ab- 
sorbers—shock, to zinc. Cross indexing 
speeds finding 

If Sweet's File for Product Designers ts 
wt available in your office, make request 
immediately fi 


distribut 


or application fc Files 
ed FREE 


tions and individuals 


are 


to qualified organiza 


CATALOG SF t-< 


for easier, faster selection of products 
119 W. 40th ST., NEW YORK 18, N. Y 
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Jones Herringbone Gear Speed Reducers are built in a 
wide range of ratios and ratings to cover every require- 
ment. Single (Type SH) reducers in standard ratios range 
from 1.25 to 1 up to 11 to 1 in ratings from 1.3 to 440 H.P. 
Double (Type DH) reducers are built in standard ratios 
from 10.9 to 1 up to 72 to 1 in ratings from 0.5 to 275 H.P. 
The triple reduction reducers (Type TH) cover a range of 
ratios from 86.9 to 1 up to 355.8 to 1 in ratings from 0.3 
to 78 H.P. 


All these reducers have heat treated gears, ground shafts 
and are mounted with anti-friction bearings throughout. 
Cast iron bases are available for all variations of motor 
assembly. Liberal stocks are carried to facilitate shipments. 


Here's Complete Information 
About the Application of 
Herringbone Reducers 


This 128-page catalog of Jones Her- 
ringbone Reducers presents a vast 
amount of data relating to Herring- 
bone Reduction Units. Illustrations 
show a broad range of herringbone 
reducer applications and the tech- 
nical information shows how to se- 
lect reducers for all conditions of service in accordance 
with the A.G.M.A. recommended practice. 


W. A. JONES FOUNDRY & MACHINE CO. 
4417 Roosevelt Rd.. Chicago 24. Ill. 
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Vee-Flex 
Packing 
Rings 


Over and over again, in pumps, valves, hydraulic cylinders 
and other equipment, Vee-Flex packing rings have proved 


their superiority over ordinary types of packing 


R M Vee-Flex rings are scientifically designed so that 
any pressure applied on the ring automatically increases 
the pressure of the ring against the cylinder wall or piston 
rod. "Finger-tight" adjustment is all that is required to 


insure an adequate seal 


This principle also works in reverse, and Vee-Flex 
rings automatically reduce their pressure against the rod 


or wall on the back-stroke. This reduces friction and wear 


Vee-Flex rings nest together in sets so that multiple 


sealing can be provided in a small space 


RAYBESTOS-MANHATTAN, INC. 
Packing Division, Manheim, Pa. 
Gentlemen 


The R/M Vee-Flex ring is just one of the many different 
types of packing made by Raybestos-Manhattan for long 
efficient service. 


R/M packing engineers will be glad to help you select 
the packing needed for your equipment, or to work with 


you in developing new packings for unusual conditions. 


RAYBESTOS-MANHATTAN, INC. 


PACKING DIVISION, MANHEIM, PA. Factone 


geport. ( Manheim Pa 
N harleston SC. Passaic N J 


RAYBESTOS MANHATTAN, IN( Manufacturers of Packings e Asbesto 


Textiles 
Mechanical Rubber Products * Abrasive and Diamond Wheels 


+ Rubber Covere 
Equipment » Brake Linings Brake Blocks » Clutch Facings » fan Belts 
Radiator Hose « Powdered * Bowling Ba 


Please send me a free copy of the R/M Vee-Flex Bulletin 


Please send me a free copy of the R M Packing Catalog 
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High coefficient of linear expan 
| sion of Nichrome V permits maxi 
| mum vertical movement of spindle 

with shortest possible length of wire 

High tensile strength of Nichrome 

V permits us: f a spring | 


enough to furnish 
to drive spind lowt 





High heat-resistance of Nichrom« 
V permits heating wire to 1700 F 
without permanent elongation 
affording substant drill feed 
range 

High specific resistance of Nich 
rome V minimizes heating current 
required 












kE MaA method of drilling 















*Nichrome is manufactured only by 


Driver-Harris Company 


. HARRISON, NEW JERSEY 


BRANCHES: Chicago, Detroit, Cleveland, Los Angeles, San Francisco, Seattle 
Manufactured and sold in Canada by 
The B. GREENING WIRE COMPANY, LTD., Hamilton, Ontario, Canada 






microscopic holes 


that depends on NI CH ROME 


Until now, precision drilling of extremely small diameter 
holes (such as .0016" dia.) has been manually controlled. 
Even with highly skilled operators, however, drill breakage 
has been frequent—resulting in waste of time and effort, 
and damage to work and equipment. 

But now comes the revolutionary Microdrill. Relying on 
sensitive electronic circuits, instead of the human senses of 
feeling and sight, it operates infallibly and precisely by 
means of remote electric controls. 

Heart of the drill press is a spring-loaded Nichrome V 
wire which, when heated electrically, expands, thereby 
lowering the drill spindle. Conversely, when heating current 
is decreased, it contracts and raises the spindle. Electronic 
control of the heating current effects extremely smooth 
vertical travel, the drill being raised or lowered at a pre- 
cisely adjustable rate. 

Holes as small as .0016" in diameter are drilled with 
utmost ease—drill breakage reduced to a negligible mini- 
mum. Time is saved. Costs are cut. 

Says the manufacturer, Teletronics Laboratory, Inc., 
Westbury, N.Y.: "The wire used in the Microdrill must 
have a high coefficient of linear expansion, high tensile 
strength, high specific resistance—and must be able to 
retain its physical and electrical properties at high tempera- 
tures. We know of no other wire as suitable for our purpose 
as Nichrome V." 

If you, too, have a product-performance problem, why 
not consult with us. In addition to Nichrome and Nichrome 
V, we make over 80 alloys for the electronic and electrical 
industries. One or more of these may be what you are 
looking for. 


*T.M. Reg. U. $. Pot. Oft. 











PRECISION ADJUSTMENTS by simply peeling 
laminations. No grinding, miking, filing. Mo- 
chining tolerances are greatly increased becouse 
the shim provides for exact fit and takeup. 





LAMINUM® SHIMS GIVE THE = - 
FULL SAVINGS OF SHIM DESIGN! -> 


AT-THE-JOB ADJUSTMENTS. No need for 


standby lathe or operator. The only tool re- 
quired is a jockknife to peel off a .002" or .003" 
lamination. 





PREVENTION OF OIL AND PRESSURE LOSS. 
Fitted with bobbitted lugs, LAMINUM shims will 
alsa seol oil in the beorings of high speed 
pressure-lubricated equipment. 


LESS “DOWN TIME” FOR THE USER. The use 
of LAMINUM provides o permanent adjustment 
feoture to allow for wear and preserve critical 
occuracy. 


Send today for chart illustrating 46 money-saving, time-saving 
applications, detailed specifications, sample of LAMINUM. 


PRECISION STAMPINGS 
in any quantity 
Let us quote on your difficult 
stamping jobs. Our experi- 
ence, tools and presses are 


geared for close tolerance 
production. 


SHIM STOCK 
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"/^ LVAMINUM (Reg. U. S. Pat. Of.) shims ore solidly 
bonded lominotions of .002 or .003 inch precision 
gouge bross or steel with a microscopic layer of 
metallic binder. Cut to your exact specifications. 


IAMINŅNUM 


THE SOLID SHIM THAT 4 


> | 


oe sowstmor 
LAMINATED SHIM COMPANY, Inc. 
1403 Union Street Glenbrook, Conn. 


STAMPINGS AN-COR-LOX NUTS 


PRODUCI 





The basis of all 
other industries 


Modern industries are founded 
upon the machine tool; no part 
can be made more accurately 
than the machine which makes 
it. A machine tool must be made 


accurate, and must stay so. 


Requirements, then, of machine 
tool castings, are hardness enough 
to resist the wear of use, vet ready 
machinability in production, and 
dimensional stability over the 
vears. 


A typical successful lathe bed 
casting has 3.10% Total Carbon, 
1.25% Silicon, 0.75% Manganese, 
with 0.50% Nickel and 0.50% 
Molybdenum added. 


This composition, with hundreds 
of other examples of the practical 
use of Molybdenum cast irons, is 
listed in our new reference book- 
let “Applications of Molybde- 
num Cast Irons”. Foundrymen 
and designers— write for vour 


copy now! 


Climax Molybdenum Company 






Please send your FREE BOOKLET 
“Applications of 
Molybdenum Cast Irons” 
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One of the newer original equipment installations of Maxitorq 
Floating Disc Clutches is in the Bodine 42-30 Dial Type auto- 
matic Drilling, Tapping and Screw Inserting machine. This high 
speed machine tool must have positive, dependable power 
transmission control . . . and a Maxitorq (double dry type) 
was selected to provide it . . . in this instance for a horizontal 


tapping spindle. 


With Maxitorq there's no heating in neutral . . . patented Maxitorq 
Separator Springs take care of that. No tools are needed for assembly, 
adjustment or take-apart. "In" and "out" are positive . . . and the clutch 
comes to you as an assembled unit, ready to slip onto a shaft. Capacities 


to 15 H.P. at 100 r.p.m., single or double, wet or dry. 


Maxitorq keeps good company. It will pay you to join us. 







Send for Bulletin PE3 






THE CARLYLE JOHNSON MACHINE COMPANY 
MANCHESTER * CONNECTICUT 
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HOLO-KR 
E 


so 
CKET SET SCREWS 


RES ASSURE pe 
y TIME! o ESE 


SCREWS 


t METHOD — The exclusive Holo-Krome 


patented process of comp etely ©° 


forging 
2. SOCKETS Perfectly shaped, ^9 
taper, clean and centered 
3 POINTS Concentric with body, 
maximum and holding 
orm, uni- 


d Class 


T E£ach H- 
s individually inspe 
fore leaving the factory- 
RESULT — GUARANTEED 
UNFAILING PERFORMANCE. 


H-K Distributors are always ready to 


serve YOU from their warehouse stock. 
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NEW CATALOGS AND BULLETINS 


A Reader Service To Help Keep Your Library Up-to-Date 





(1) HOSE COUPLINGS—Anchor Coup- 
ling Co. Inc, E. Church and 4th St., 
Libertyville, LiL Catalog 49, 25 pages. 
Contains nomogram of flow capacity, il- 
lustrations, tabies and descriptions of hy- 
draulic hose assemblies. 


(2) INDUSTRIAL FASTENERS — Bo 
stitch, 302 Mechanic St, Westerly, R. I 
Catalog, 13 pages. Shows applications and 
discusses methods of cutting production 
costs with the use of wire fasteners. 


(3) UNIVERSAL TESTER—W. C. Dillon 
& Co., Inc., 6410 W. Harrison St., Chicago 
14, lll. Bulletin L, 4 pages. Pictures and 
describes design of portable Model L Uni- 
versal Tester for testing materials with 
up to 160,000 psi tensile strength 


(4) MAGNETIC TAPE RECORDERS 

Amplifier Corp. of America, Twin-Trax 
Div., 398-13 Broadway, New York 13, 
N. Y. Booklet, 12 pages. Gives 99 ques 
tions and answers on performance, con- 
struction and specifications magnetic 
tape recorders. 


(5) RUBBER PRODUCTS Stalwart 
Rubber Co., Bedford, Ohio Bulletin, 4 
pages. Shows various rubber products 
which are molded, lathe-cut, extruded and 
punched, and discusses properties of these 
parts. 


(69 PERMANENT MAGNETS — Dings 
Magnetic Separator Co., 4740 W. McGeogh 
Ave., Milwaukee 14, Wis. Bulletin B-1205A, 
4 pages. Describes Perma-Plate Alnico 
magnets for removal of iron from food, 
chemicals, coal, foundry sand and other 
materials. 


(7) LUBRICATION EQUIPMENT — Stew- 
art-Warner Corp., Alemite Div., 1826 Di- 
versey Pkwy., Chicago 14, Ill. Catalog, 
48 pages. Presents full line of industrial 
lubrication equipment, and guide to selec- 
tion of lubricants for various industrial 
applications. 


(8) CENTRI-DIE CASTING Lebanon 
Steel Foundry, Lebanon, Pa. Bulletin, 12 
pages. Information on Centri-Die pro^»ess 
of centrifugal casting in permanent molds 
Emphasis is directed to possibilities of 
producing circular shapes for oil, textile, 
chemical, paper, mining and aviation in- 
dustries 


(9) NEW DIESEL LUBRICANT — Shell 
Oil Co., 37-06 82d St., Jackson Heights, 
New York, N. Y. Folder, 6 pages. Gives 
information on Rimula Oil for diesel en- 
gines which is said to reduce greatly the 
engine wear rate 


(10) CARBURIZING STEELS-—Republic 
Steel Corp., Union Drawn Steel Div., Mas- 
sillon, Ohio. Folder, 12 pages. Gives a 
genera! picture of several steels which are 
carburized and the requirements whic! 
each satisfies. 


(11) TUBE MANUFACTURE —The Yoder 
Co., 5500 Walworth Ave., Cleveland 2 
Ohio. Catalog, 64 pages. Informative and 
well illustrated data book on various tube 
making processes, physical characteristics 
of tubing, and description of tube mills 
Contains welding-speed graphs, plus dis 
cussions of flying cut-offs, determining 
strip widths, and reshaping round tubing. 


(12) PRESSURE & FLOW CHARTS 

Miller Motor Co., 4027 N. Kedzie Ave 
Chicago 18, Ill., Folder, 6 pages. Contains 
pressure and flow charts for air and hy- 
draulic cylinders showing push and pull 
stroke pressures, pipe size chart and table 
of piston rod diameters. 


(13) NEW SINGLE-BEARING MOTORS 
—Redmond Co. Inc., Owosso, Mich. Bul- 
letin, 4 pages. Shows construction details 
sample installations and performance rat- 
ings of new small MonoMotors with up to 
9 watts output 





(14) DESIGN FOR WELDING—James 
F. Lincoln Arc Welding Foundation, 
Cleveland, Ohio. Booklet, 16 pages. Re- 





print from Welding Engineer magazine 
discusses design approach, cost, relations 
of welds to joint members and other il- 
lustrated topics. 


(15) HYDRAULIC CONTROLS—Hydro- 
press Inc., 570 Lexington Ave., New York 
22, N. Y. Folder SL-43, 4 pages. Pictures 
and describes control valves, prefilling 
valves, plus stop, check, by-pass and cut- 
off valves. 


(16) MARKING TAPE — Topflight Tape 
Co., York, Pa. Bulletin, 8 pages. Presents 
various applications for cellophane and 
acetate tape used for coding, instruction 
stickers and nameplates. 


(17) INDUSTRIAL CHAIN-—S. G. Taylor 
Chain Co., Box 509, Hammond, Ind.. Leaf- 
let, 5 pages. Includes a check list to aid 
inspection of chain, and a table giving 
maximum wear limits. Describes proper 
use of chain and methods of handling. 


(18) NEW RESISTORS — Internationa! 
Resistance Co, 401 N. Broad St, Phila- 
delphia 8, Pa. Bulletin B-1, 12 pages 
Data on characteristics and specifications 
of Type BT resistors is illustrated with 30 
charts and graphs. 


(19) ALUMINUM PIPE DESIGN—Tube 
Turns Inc., Louisville 1, Ky. Folder, 8 
pages. Gives specifications for aluminum 
pipe welding fittings, pictures aluminum 
pipe fabrication and recommended meth- 
ods for welding aluminum pipe. 


(20) SWITCHGEAR AND CONTROLS— 
Allis-Chalmers Mfg. Co., S. 70th St., Mil- 
waukee, Wis. Bulletin 25B7095, 16 pages 
Describes and illustrates such products as 
rotary control switches, generator voltage 
regulators, oil and air circuit breakers, 
current and potential transformers 


(21) RELIEF VALVES—Ma 
9 


D ine and In 
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Philadelphia 2, Pa. Catalog 80, 24 pages. 
Gives specifications, outline drawings and 
dimensions of relief valves for use with 
boilers, compressors, heat exchangers and 
process equipment. 


(22) LIGHT-WEIGHT CASTINGS—Lite- 
metal Di-Cast Inc., Jackson, Mich. Bulle- 
tin 12 pages. Shows factors included in 
good design of aluminum and magnesium 
castings, discusses machining and finish- 
ing, and presents tables of properties and 
design tolerances for these castings. 


(23) OIL CONDITIONER—Bowser Inc., 
Fort Wayne, Ind., Bulletin, 4 pages. De- 
scribes operation and construction of 
portable Hydro-Volifier which cleans, 
stabilizes, dehydrates and degasifies trans- 
former and circuit breaker oils. 


(24) HELIUM-SHIELDED ARC WELD- 
ING—Air Reduction Sales Co., 60 E. 42d 
St, New York, N. Y. Booklet, 16 pages. 
Reprint of "How to Use Helium-Shieided 
Are Welding” covering such topics as 
welding currents, electrodes and gases, 
and process procedures. 


(25) ROTARY SOLENOIDS—G. H. Le- 
land Inc., 123 Webster St., Dayton 2, 
Ohio. Catalog, 28 pages. Shows design 
and gives specifications for various sizes 
of rotary solenoids, and includes a-c and 
d-c torque charts to aid in selection. 
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26) INSPECTION GAGES — Thread well 
"ap and Die Co., Greenfield, Mass., Cata- 
log 48G, 46 pages. Contains tables of 
sizes and prices on many different gages 
such as plug, snap, thread, dial indicator 
snap, keyway gages. 


27) MOLDED PLASTIC—The Grigoleit 

., 162 E. North St, Decatur, IIL, Bulle- 
tin, 8 pages. Contains illustrations of 
many sorts of plastic handles for stoves, 
gas cocks and valves; pendants for vari- 
ous controls, and dial knobs for numerous 
applications. 


(28) JET PUMPS8S—Goulds Pumps, Inc., 
Seneca Falls, N. Y. Bulletin 630-Al, 4 
pages. Contains information on the op- 
eration of these jet pumps which are a 
combination of centrifugal pumps and 
ejectors. 


(29) HEATER DESIGN — Ilg Electric 
Ventilating Co., 2891 N. Crawford Ave., 
Chicago 41, Ill. Catalog 348, 36 pages. 
Presents dimensions and ratings of unit 
heaters; includes steam pipe size tables, 
pipe diagrams, motor and control wiring 
diagrams, and pictures of installations. 


(30) PRECISION GEARS—Indiana Gear 
Works, 1458 E. 19th St., Indianapolis 7, 
Ind., Folder, 6 pages. Shows company's 
facilities and various special gear prod- 
ucts machined to close tolerances. 


— — — — — — — — — — — — — — — — 


HOW TO ORDER — Two post cards are printed here. On each is room for you 
to request four pieces of literature. If you are requesting four pieces or less, please 
use only the bottom card. For five to eight pieces use both cards. 





PLACE 


| HERE 


om 
4 
i 
| sne | 
l 
J 






Title...... 


Not good after May 1, 1949 















Not good after May 1, 1949 


(31) EDUCATIONAL FILM—Babcock & 
Wiicox Co. 85 Liberty St, New York 6, 
N. Y. 16 mm sound-color film, 41 min 
running time. Named "Steam for Power," 
film depicts development and application 
of modern steam boilers, and is available 
for engineering societies and civic groups. 


(32) HYDRAULIC CYLINDERS — Hy 
dro-Line Mfg. Co., 711 19th St, Rockford, 
1H. Catalog H-48-LP, 14 pages. Cylinders 
designed for low pressure applications are 
illustrated and described with tables of 
sizes of various mounting brackets. 


(33) MOLDING COMPOUND — General 
LEiectrie Co, Compound Div., Chemical 
Dept., Pittsfield, Mass.  Leaflet, 4 pages. 
information sheet on rubber phenolic 
compound, No. 12446, with description of 
»coperties of powder and of molded test 
specimen, typical uses, molding method, 
and recommended ways of finishing. 


(34) MAGNETIC PULLEYS — Dings 
Magnetic Separator Co., 4740 W. McGeogh 
Ave., Milwaukee 14, Wis. Catalog 
C-1007A, 7 pages. Presents descriptions 
of various designs of permanent magnet 
pulleys to aid in mechanical separation. 
Shows applications and gives table of 
sizes and recommended running speeds. 


(35) PRESSURE AND VACUUM GAGES 
—bBrown Instrument Co., Philadelphia 44, 
Pa. Catalog 1000, 31 pages. nciudes 
schematic drawings, photographs and de- 
scriptions of suc instruments as non- 
indicating pressure controllers, indicating 
furnace pressure controllers, pressure 
regulators, and the like. 


(36) SHAFT SEALS—Crane Packing Co., 
1800 Cuyler Ave., Chicago 13, LiL Leaf- 
let, 4 pages. Describes the bellows-type 
shaft seal for centrifugal and rotary 
pumps, gear boxes, speed reducers, and 
other industrial applications. 


(37) STEAM JET EXHAUSTERS — 
Schutte and  Koerting Co. 12th and 
Thompson Streets, Philadelphia 22, Pa. 
Bulletin 4E, 15 pages. Shows construc- 
tion, operation, sizes, dimensions, graphs 
of capacity and various applications for 
steam jet exhausters in industrial and 
laboratory service. 


(38) LABORATORY GLASSWARE — 
Corning Glass Works, Corning, N. Y. 
Supplement A, Catalog LP 28, 72 pages. 
Consists of tables covering new items now 
available plus price revisions on stand- 
ard parts of Corning, Vycor and Pyrex 
brand glassware. 








(39) IDEA DEVELOPMENT—The Carl- 
son Co., 277 Broadway, New York 7, N. Y. 
Leaflet, 4 pages. Brochure describing how 
design consultants attack problems of 
plant improvement, business methods, pro- 
motion and design services. 


(40) HEAT EXCHANGERS — Ross 
Heater & Mfg. Co., Inc., 1407 West Ave., 
Buffalo 13, N. Y. Bulletin 1.1K1, 6 pages. 
lllustrates construction and operation of 
BCF exchangers, and contains tables of 
sizes, weights and dimensions. 


(41) COUPLING SELECTOR—The Falk 
Corp., 3010 W. Canal St., Milwaukee 8, 
Wis. Slide calculator. With hp and rpm 
requirements set on slide rule section of 
calculator, various selection sizes of coup- 
lings appear in another selector window. 
Selection is further regulated by sugges- 
tion factors, 


(42) GAS CONTROL VALVES — Auto- 
matic Products Co., 2450 N. 32nd St., Mil- 
waukee 10, Wis., Bulletin, 6 pages. 
Presents an explanation of operation and 
installation of temperature control, Gas- 
A-Pack valves to regulate consumption of 
natural, LP and manufactured gas. 


(43) STAINLESS STEEL—The Interna- 
tional Nickel Co., Inc., 67 Wall St, New 
York 5, N. Y. Booklet, 26 pages. First 
three chapters of book “Forming of Au- 
stenitic Chromium-Nickel Stainless Steel” 
containing information on mechanical 
properties, forming characteristics and 
processing after forming. 


(44) SILICONE FLUIDS—Dow Corning 
Corp., Midland, Mich. Silicone Notebook, 
30 pages. Presents detailed information 
on DC 200 silicone fluids. Graphically 
and pictorially shows fluids’ dielectric 
properties, solubility, chemical behavior, 
lubricity and other chemical, mechanical 
and electrical properties. 
















































PR 


Ea bronze parts shown above are pump liners. 
Soon they'll be in tough, continuous service, mostly 
in the oil fields. Here, strength, wear-resistance, uni- 
formity, and freedom from imperfections are especially 
important! Oil field experience proves that these liners 
have those very qualities in extra measure! Here's why: 

These parts, like thousands of others of many types, 
were first cast centrifugally by the Shenango-Penn 
process, then finish-machined in the modern Shenango- 
Penn shops. This process cinches many advantages... 
such as finer, pressure-dense grain, an 8 to 20% in- 
crease in tensile, exceptional resistance to wear and 


distortion, up to 30% greater elongation, positive relief 
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from sand inclusions and blow holes, and big savings 
in metal and machining time. 

What symmetrical parts, big or little, ferrous or 
non-ferrous, go into the machinery you build or use? 
How about bushings, bearings, liners, sleeves, rolls, 
roll covers, rings, cylinders, tubes or similar items? 
Shenango-Penn engineers welcome the chance to 
show you how you can combine better performance 
with savings in time and money ... right from the blue- 


print stage on through! 


SHENANGO-PENN MOLD COMPANY 
673 WEST THIRD STREET » DOVER, OHIO 
Executive Offices: Pittsburgh, Pa. 


FREE BULLETINS 


No. 143—Centrifugal castings of non-ferrous metals and alloys. 
No. 144—Centrifugal and static castings of plain and alloyed irons. 
No. 145—Centrifugally cast bushing stock in all standard sizes. 


ALL BRONZES * MONEL METAL 
NI-RESIST * MEEBANITE METAL 


227 


esi 

















important factor in 
good performance of 


Series universal motor ports 


specially designed for food 
mixers and sewing machines, 


MOTORS 





Thorough study of a product and its operating 
t conditions is the preparatory step in the design 
VEC of Lamb Electric Motors. 


Rugged!y designed motor with triple | 


rond worm geor seduction for vond The next step is translating this information into 

eme wu s the electrical and mechanical characteristics re- | 
quired for the particular application. | 

This special engineering, backed by exacting | 

manuíacture and rigid inspection and testing, | 

provides the high standard of performance for 

which Lamb Electric Motors are known. 


THE LAMB ELECTRIC COMPANY 
KENT, OHIO 








Hoir dryer motor used where 
space fact nd performance re 
q me 9 





Series universo! motor with inbuilt Universe i 
— Light-weight universal motor with 


ps OT efficient spur geor speed reducer. 
oped for use os o high-speed grinder 4 
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In Steel-Weld Fabrication, where 

craftsmanship of the individual work- 

man is immediately apparent in the finished 

product, the Mahon Company excels. Com- 

plimentary letters from pleased customers are not 

uncommon in the Mahon organization—and they are 

considered rich compensation, because in this current era, 

word of a job well done travels fast and far... it is respon- 

sible for many new customers. The Mahon Company offers 

you a unique source for welded steel in any form, regard- 

less of shape, size or weight . . . a source with complete 

heavy machining facilities and a staff of thoroughly com- 

petent design engineers. This combination assures you a 

better, smoother appearing job, embodying every advantage 
of Steel-Weld Fabrication. 


THE R. €. MAHON COMPANY 
Detroit 11, Michigan 


Engineers and Fabricators of Welded Steel Machine Bases and Frames, and Many Other Welded Steel Products 


PRODUCI 


MA * 


* 


ENGINEERING 


MARCH 


1949 





PLENTY « POWER 


IN THESE 
HYDRAULIC PUMPS 


and 
FLUID MOTORS 


There's plenty of power in 
Eastern fluid motors and hy- 
draulic pumps. They're tough 


* ti and compact—ideal where space 


is at a premium. They're de- 
pendable, too. Long life under 


* rugged operating conditions is 
the finger 


built-in. An Eastern hydraulic 
pump or fluid motor in your 


on power design is good engineering. 
control 
problems 


If you're concerned with problems involving the control of 

electrical power, you'll do well to get acquainted with Power 

Equipment Company. For PEco engineers have specialized in SERIES 100 

controlled rectifiers exclusively over the past 14 years... .1 to 5 GPM—Drive speeds 

have pioneered in the development of a multitude of circuits ] up to 3450 RPM. Work- 

aimed at simplification of equipment, reduction in size and ing pressures up to 1000 

weight, lower maintenance cost, greater accuracy of control, PSI. Average volumetric 

t ti ration, and Il tifier life. ~ 3 y 

automatic operation, and longer rectifier life efficiency : 9025. Average 

Take PEC 272, the rectifier power supply unit illustrated, model weight: 1.65 Ibs. 

for example: It's portable .. . designed for quick, convenient ] à ; . 

use when and where you need it. Provides unusual flexibility Lightwe ight construction - ob- 
tained through use of aluminum 

of testing power. Eliminates necessity of maintaining banks housings and nitralloy ears 

S s ani ‘ ars 

of batteries. Gives you accurate control of filtered, closely i shafts Each unit is J 
and shafts. E: s fé 

regulated power for a wide range of applications. And it e-tested for precision and 

incorporates the specialized functional design features and : " rating efficiency j 

precise electrical characteristics achieved by PEco engineers pert T 


in many other unusual types of equipments. Write for WRITE FOR FULL DETAILS 
Bulletin No. 848. 


POWER EQUIPMENT Eastern 


Bottery Chorgers Battery Eliminators — — dili 2 INDUSTRIES, INC. 


D.C. Power Supply Uniis Reguiored 


Exciters Volinge Stabiliz nd 290 ELM STREET 
— — NEW HAVEN 6, CONNECTICUT 


ooh Lung gi gi ag gt 
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"gm gu gu THE MOST COMPLETE 
Hi | 4 V-BELT DRIVE HANDBOOK 


384 Pages. Millions of Drive Com- 


binations ... Completely Indexed... 


As easy to use as the phone book 


You'll find this handbook a com- 
plete encyclopedia on V-Belt 
Drives. Everything you want to 
know... design information, engi- 
neering data, drive tables and com- 
binations...all have been carefully 
worked out to relieve you of any 
calculations, engineering and com- 
plicated formulas. You'll save count- 


less hours of time and mental work. 


Everything is completely indexed 
for quick reference. 
¢ Comprehensive V-to-V and V-Flat 
Drive data 
Speed-Up V-Belt Drives for standard 
motor speeds. 
Speed-U pand Speed-Reduction Drives 
tor Gas and Diesels 
¢ Complete data on V-Belt Horsepower 
ratings and belt speeds 
How to design fixed center, quarter 
turn drives, etc. 


e Complete data on pulleys, V and Flat. 


Every Design Engineer should have 
this book in his library. Let us send 
you your personal copy today No 
obligation. Simply write, Dayton 
Rubber Co., Dayton 1, Obio. 


Speed Reduction V-Belt Drives for Standard Motor 

ACTUAL SIZE Speeds. Gas and Diesel Engines, Jackshafts, etc. 
ENGINEERING DATA — Special Drives. Service 
V-BELT DRIVES for Standard Motor Speeds. How Factor. H. p. Ratings. Quarter Turn Drives. Fixed Center 

to select V-Belt Drives. Service Factors. Complete Drives. Installation and Maintenance Information. 
Selection Tables for all Cross-Section Belts. PRICES AND DIMENSIONS. V-Groove Pulleys. Flat 
V-FLAT DRIVES. How to Select. Characteristics and Pulleys. Thorobred V-Belts. Oil, Heat and Static V-Belts 


Advantages. Service Factors. Selection Tables INTERCHANGEABILITY LISTS. Complete Lists show 
SUPPLEMENTARY DRIVE TABLES. Speed-Up and ing Interchangeability for Equivalent Sizes. 


wnroor Dayton Rubber 
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Cellulose Acetate points to profits .. . 


in pencil sharpeners or business machines 


Here, sound produet design provides for 
the manufacture of pencil sharpeners of 
two types, using interchangeable parts 

produced in a single mold. Colorful and 


attractwe . . . rugged and compact ... 
Suggested design for pencil 
sharpeners, with interchangeahle 


high-acetyl acetate it’: rod. "ill sections, by Cart Sundberg, 
ug i ye 8,0 uct that » Sundberg & Ferar, Desreut, Mich. 
cut costs . . . boost sales. Flame-resistant 


acetate meets the requirements 


durable and strong when molded in 


for heat- and flame-resistance in the 

housing of the motor-driven model. 
Versatile cellulose acetate offers 

manufacturers of bustness machines ind 

office equipment a desirable material 

for many applications. Our technical 


staff incites your inquirtes, 


HERCULES POWDER COMPANY 


NCOOG"OÓRA ^ 


905 Market Street, Wilmfngton 99, Del 
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Here's 
Freedom from 


C e 
Shiller. 


for ALL 
INDUSTRIES 


Here's the exclusive 
“rocking bearing,” à 
heart of depend 

able Fast's Couplings. 


CHEMICAL PROCESSING plants use Fast's Couplings because exclusive 
metal-to-metal seal keeps out impurities——-eliminates lost time due to 
coupling failure! These Couplings have been in service since 1922! 


MANUFACTURING processes of all kinds throughout industry demand 
dependable Fast's Couplings that do not break down under 
severe conditions! 
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IN OIL FIELDS Fast's are in service to compensate for 
shaft misalignment, in all kinds of weather, subject 
to moisture, dirt and grit yet they transmit power 
without costly coupling shutdowns! 


O matter what you make—no matter how 
much horsepower you use in a year 
Fast’s Couplings virtually eliminate all cou- 
pling failure in your plant! There are no 
perishable parts to wear or fail in Fast’s! 
Nothing to replace .. . they're easy to maintain. Even the 
load-carrying oil is completely guarded by a positive 
metal-to-metal seal formed by exclusive “rocking bearing” 
principle of construction. 


With Fast's on your job you can forget about coupling 
shutdowns. Correctly engineered position of oil-protecting 
"rocking bearing" allows for freedom of movement to 
compensate for misalignment because its spherical base 
has the same axis as the hub spline faces. No perishable 
packing rings are used at this critical spot . or elsewhere! 


When you order Fast's you get years of top engineering 
experience, Koppers' high standards of workmanship and 
unexcelled service, including available parts if required by 
change of drive, even if your Fast's have been running 
for 30 years' For full information mail the coupon below 
Address Koppers Co., Inc., Fast's Coupling Dept., 273 
Scott Street, Baltimore 3, Md. 


FAST' 


IkoppERS! 5e gone 


COUPLINGS 


— 


—— T 


SEND FOR FREE CATALOG! 


KOPPERS CO., INC, FAST'S COUPLING DEPT 
273 Scot! Street, Baltimore 3, Md 

Please atalog that gives l 
detailed information about Fast's Couplings 


nd me the free (mplete L 


sy 


Name Tiris 


> 60 


eo 


gem m — 
ap em uo m om m em mmm T) 


d 
233 








VALVES, 
CYLINDERS 


WHAT MAKES OF 


UP A 


od 


Ain Circuit? 









Get Gerotor Catalog 
Sections No. 53 and No. 301 


describing air valves and cylinders 
Write to 
GEROTOR MAY CORPORATION 
Dept. PE-3, Baltimore 3, Maryland 


WHEN YOU APPLY HYDRAULIC 


—— G 
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SUPERIOR 
DESIGN 


Gerotor meets this re- 
quirement with equipment 
designed by foremost engi- 
neers in the air field. Com- 
pactness of 4-way valves 
prevents fouling or leaking; 
large, convenient pipe con- 
nections allow unrestricted 
air flow. Cylinders, notable 
for absence of tie rods, have 
Keeper ring design, per- 
mitting compact installation. 





KNOWLEDGE 
OF 
APPLICATION 


9 Depressing pedal of (10) pilot valve 
exerts pressure on pilot end of (1), (2) 
and (3) pilot operated 4-way valves. 
Air flows from valve (3) to blind end of 
clamp cylinder (A). Piston moves out 
rapidly, the air from rod end being ex- 
hausted thru (4) cam operated 4-way 
valve. When clamp cylinder rod (A) 
depresses cam of valve (4), exhaust air 
from cylinder is restricted (12), pro- 
viding for a slow approach. When 
clamp cylinder engages work, pressure 
in supply line increases, causing 
sequence valve (5) to open. Air flows 


NaeTttssssesssnssasescsssonsesonen 








Equally important is the 
know-how as demonstrated 
by Gerotor Factory and Dis- 
tributor Representatives. 
These men possess the 
knowledge and experience to 
help you draw up the most 
suitable circuit to furnish 
efficient and lasting service. 


AIR EQUIPMENT ON 


AND CUT-OFF 


into blind end of cut-off tool cylinder 
(B) and a similar action takes place thru 
the out-stroke, by means of (9) and 
(11). After the cut-off, cylinder rod 
depresses cam of (6) pilot valve which, 
by pilot pressure, reverses valves (1), 
(2), and (3). Air line is then connected 
to the rod end of cylinder (B) and re- 
tracts cut-off tool. After cylinder com- 
pletes return stroke, pressure builds up 
in supply line connected to sequence 
valve (7). Pressure opens valve (7) and 
allows air to rod end of clamp cylinder. 
After it retracts, cycle is completed. 
Pilot valve (8) permits interruption of 
cycle to retract cylinders. 


€ROTOR 
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AN AUTOMATIC LATHE 
FOR CLAMP, TURNING 








The well-known “Elephant” -- mark of a uni- 
formly fine Phosphor Bronze to thousands of 
metal working establishments -- celebrates 
its 75th “BIRTHDAY”! 


The policy pursued for three-quarters of a 
century --“never forget” to keep well ahead 
of the needs of alert, progressive manufactur- 
ing establishments of the country -- is as much 
the policy here today as it was when Grant 
was inaugurated! 

The newest, most efficient equipment -- with 
the added advantage of new minds constant- 
ly searching out technical and organizational 
improvements, is your guarantee of the con- 
tinued high performance and dependability 
of Elephant Brand Phosphor Bronze. 

Write for your copy of the new Technical Data Book. 


THE PHOSPHOR BRONZE CORPORATION 
2202 Washington Avenue Philadelphia 46, Pennsylvania 
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LITTLEFORD 
WELDMENTS 


for 
Production Economy 


Littleford facilities and skilled work- 
men are qualified to fabricate any 
product of plate or sheet metal that 
may apply to your production. 
Littleford weldments have long been 
known for uniformity, accuracy, 
strength and adaptability. Rigid de- 
mands of manufacturing plants, de- 
sign engineers, have been met easily 
and without exception. 

If you have a weldment problem send 
blueprints to Littleford, see how ex- 
perience can insure economies in 
plate and sheet metal fabrication. 


CHIKSAN Ball-Bearing Swivel Joints arc prcferred by engi- 
neers, operators and maintenance men wherever flexible lines 
are used. The first installation proves CHIKSAN'S casy turning, 
effective pack-off, low maintenance cost and long life. From 
then on, CHIKSAN Swivel Joints are adopted as standard 
equipment on all lines. If you haven't discovered all the 
exclusive advantages you get with CHIKSAN Ball-Bearing 
Swivel Joints, try them on your toughest job and let them 


prove to you, too, that “one good turn deserves another.” 


WRITE FOR CATALOG NO. 48 


cs CHIKSRN COMPRNY 


SWIVEL JOINTS WECO UNIONS AND SUBSIDIARY COMPANIES 


— BREA, CALIFORNIA New York 7 
LY WELL EQUIPMENT MFG.CORP. HOUSTON 1, TEXAS 


MID-CONTINENT AREA 
ANCHOR CHIKSAN EXPORT CO. BREA, CALIFORNIA - NEW YORK 7 


ORADEE VALVES GAS BURNERS EXCLUSIVE EXPORT REPRESENTATIVE n — 


UTTLEFORD 


RALL-BEARING SWIVEL J iTS FOR ALL PURPOSES F506 E. Pearl St., Ci 
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i708 71757 thing Arni — 


New “unbreakable” records of sas 
Koppers 
Polystyrene 


have wonderfully improved clarity ——»—— 


do you need? 


Koppers makes three types of Polystyrene 


@ Here's exciting news for everyone who plays, makes, or which fit mest needs. 


sells phonograph records. Koppers Polystyrene plastic has 
proved to be an ideal material for “unbreakable” records. 
These ideal features of Koppers Polystyrene, according to a 
successtul record maker, are wonderfully improved clarity 

durability that stands the rigors of child's play and negligi- 
ble surface noise. What's more, the cost of Koppers Polvsty- 


Polystyrene 3, the lubricated type for fast, 
easy molding. 


Polystyrene 7, the general-purpose type 
with 20°F higher heat resistance 


rene is among the lowest of all plastics and it can be made in 
any color for added sales appt al 

With such an imposing combination of features, Koppers 
Polystyrene was a “natural” for the Kiddie Fr Records 
produced by Dillon-Beck Manufacturing Co., Hillside, N. J. 
Sales of this Wannatoy product ran into such tremendous 
volume that the molder had dithculty meeting the demand. 


KOPPERS COMPANY, INC. 


Chemical Division Pittsburgh 19, Pa. 


E 
^ 


F^ | 
Koppers (60 


*POLYSTYRENE “ETHYL CELLULOSE 
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KOPPERS 


ww 


Plastics 


*CELLULOSE ACETATE 


Polystyrene 8, the new high-heat-resistant 
type that will stand scalding water or the 
concentrated heat of a radio power tube 


A complete description of all Koppers Per 
fected Plastics is found in our new booklet 
Send for a copy 


Nt 
ec COMPANY v 
KOPERS f Dept. PES 








Why DESIGN from loads 


like this... 








Designers often work under a handicap, because Me -Sonntag SF- 20- U Universal Fatigue Testing Machine. 


available test data. covers only such properties as ost versatile machine ntly available. Maximum 
] | ld | f el It tor 0.000 Ibs iS-inch. distance 
elastic limit, yield point, and ultimate strength . 

i 1] pe urm- etween platens irge permis- 
leaves unanswered the biggest question of all—how | sible amplitud 
pniany individual stressings can the material endure ? 4 4. 


Tol dus suwaenc deser - R. R. Moore High Speed Rotating Beam 
s E i Fatigue Testing Machine. A new 


mined as the other physical properties, under conci LI - 1 à 
' : improved model, with greatly ex 

tions that simulate actual service conditions so panded testing ipacity. Variable 
closely that the results provide an accurate forecast of speed, automatic cut-off yele 

: i 

1 1 t i ( nte Specimen cal e loaded t 
performance in the field Here are some of the items EE nter. specimen can loaded t 00 inch 

i inds. Rated at 10,000 


in the Baldwin line of fatigue testing equipment 





mi Q. =i Other Baldwin Fatigue Testing Equip- 

Baldwin- — SF-2 Fatigue — Machine. Small. light Siy MO. ment. Ihe Baldwin line includes a 
motor-driven unit tor bench mounting for testing sheet a nu er of special. fatigue testing 
materials a flexur Ad stable ES hines, such as the Lazan Oscil 

— wh iii aa — T ~oe lator, the. Rolling Load. Fatigue 

| 7 RINT s Machine, the BI Fatigue Machine, and others. It you have 


any special problems, ask about this special equipment 


1 


Ask For Technical Literature. Informative, illustrated bulletins 


on various items of Baldwin Testing Equipment have been 
prepared, and are available on request. Just designate what 
whine you are interested in, or the type of testing 


Lant t 


The Baldwin Locomotive Works, Philadelphia 42, Pa 





U S. A. Offices: Boste New York, Philadelphia 
Houston, St. Louis, Chicago, Cleveland, Pittsburgh 
San Francisco, Seattle, Was gt In Canada 


Peacock Brothers, Ltd, Montreal, Quebec 


testing headquarters» BALDWIN 
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"EB 


RCA turns to CLARE for a “relay we can 
install and forget” for Electron Microscope. 










CLARE provides a precise operating relay, capable of long 
and reliable operating life, to meet the needs of this RCA 
precision instrument. 























“Give Us a Dust-Tight Relay for Dusty Lo- 
cations’ — said LEEDS & NORTHRUP. 
Radio plug mounted, with terminals brought through dust- 


tight Neoprene gasket and with dust-tight steel cover, this 
CLARE relay solved o LEEDS & NORTHRUP problem. 


WESTERN 
UNION 


CLARE Relays in WESTERN UNION "Push- 
Button" High-Speed Switching System. 
CLARE provides thousands of small relays of maximum re- 


liability to meet exacting requirements of Western Union's 
high-speed communications program. 


give ua 1 telay that... 


Tough relay problems are 


everyday routine with CLARE engineers 


CLARE customers include some of the biggest 
names in the American industry . . . and many 
smaller concerns... whose engineers have sought 
and found in CLARE experiment and research 
the answer to unusual and difficult relay problems. 
The decision to “put it up to CLARE” often saves 
untold hours of experiment, trial and error and 
sometimes costly delays. Many who get in touch 
with CLARE find our engineers have already 
solved their problem for somebody else. 


CLARE leadership in the industrial relay field 
has been achieved by the ability of CLARE en- 
gineers to approach any and all relay problems 
with a completely open mind. No problem of 
relay size, shape or operating characteristics but 
finds them ready and anxious to cooperate ip 
its solution. 

There is a CLARE sales engineer located near 
you...as close as your telephone. If your pro- 
blem involves relays, why not take advantage of 
CLARE experience with every type of relay re- 
quirement. To do so may easily save you time 
and expense. Look for CLARE in your classified 
telephone directory, or write: C. P.CLARE & Co., 
4719 West Sunnyside Ave., Chicago 30, Illinois. 
In Canada: Canadian Line Materials, Ltd., To- 
ronto 13. Cable address: CLARELAY. 


CLARE 
RELAYS 


First in the Industrial Field 








r Extra 




















gi 


= 
NN 


ES 


MY 


avings on Your 


Special Threaded Parts 
use the KAUFMAN PROCESS 


and CLEVELAND 2“ SERVICE 


You may be surprised to find how well and how 
economically your special fasteners and parts 
can be produced by the Kaufman Process. A 
cold forging process, it enables us to single or 
double extrude your parts, giving them added 
strength for their important job. A faster proc- 
ess, it enables us to give you prompt delivery, 
once your schedules are set. It pays you to send 
your blue prints and specifications for estimate. 


THE CLEVELAND CAP SCREW COMPANY 
2917 East 79th Street . Cleveland 4, Ohio 


ORIGINATORS OF THE 


KAUFMAN Eres PROCESS 


Specjolists for more thon 30 yeors in 


CAP SCREWS, SET SCREWS, MILLED STUDS 


Ask your jobber for Cleveland Fasteners 






PAGE has been drawing stain- 
less steel wire since the earli- 
est development of stainless 

for many manufacturers has 
become “Wire Headquarters." 

Think of PAGE as a respon 
sible source for wire — stain- 
less steel, high or low carbon 
steel. Whatever your problem 
involving wire... 


b: 
EE 
V 
* 


Monessen, Pa., Atlanta, Chicago 


A£co Denver, Detroit, Los Angeles, New York 


Pittsburgh, Philadelphia, Portland 
San Francisco, Bridgeport, Conn. 


PAGE STEEL AND WIRE DIVISION 
AMERICAN CHAIN & CABLE 
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WAS MAKING INDIVIDUALIZED 
EQUIPMENT PARTS 


During the past 68 years KOVEN has 
supplied individualized equipment parts to 
leading manufacturers of equipment throughout the 
country. You will find as they do, that our methods, geared 
for maximum efficiency, and our vast, modern facilities, enable 

us to supply you with the specific parts you need more quickly and often 
at a lower cost than they could be made in your own plant. Call or write 
today for a consultation with one of our representatives — no obligation 
Our two huge plants are equipped with machine, welding, plate and 


sheet metal, galvanizing and painting shops. X-ray inspection insures 


lity control ER 
quality c Jersey City, N.J. Dover, N.J. 


L. O. KOVEN & BRO., INC. 154 Ogden Ave., Jersey City 7, N. J. 


KOVEN FOR INDIVIDUALIZED EQUIPMENT PARTS SINCE 1881 
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The '*Place" type head is formed with a cup-like recess 
in its upper face and a circular recess in its under face 
adjacent to the shank. Between the radii of these 
recesses is formed a diaphragm (x) which acts as a 
spring element when the head is wrenched tightly 
against a rigid base. 
U. S. Patent No. 1966044 


Critical problems of fatigue and in- 

voluntary loosening on automotive, it is possible to tighten against a 

aircraft, farm equipment, and other rigid seat. 

products have been effectively met by Made of alloy steel, heat-treated to 

self-locking Place Bolts. high physical properties, Place Bolts 
The unique "diaphragm" head de- can be furnished in a wide range of 

sign (see illustrations) produces an sizes and may be developed for special 

axial spring tension when the bolt is applications. Typical examples include 

tightened, giving it extraordinarily connecting rod bolts, main bearing 

high vibration resistance. Place Bolts cap screws, flywheel bolts and piston 

may be used with nuts or in tapped pin lock screws. 

holes, but should be used only where Write for details and prices. — — — 


TIT. , } THE NATIONAL SCREW & MFG. CO. 


AEREE EET EEE 


Cleveland 4, Ohio 


Pacific Coast: National Screw & Mfg. Co. of Cal. 
3421 S. Garfield Ave., Los Angeles 22, Cal. 
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ORRICANE/ 


ow violent? 


Telechron Inc. A General Electric Affiliate 
10 Union Street 

Ashland, Massachusetts 

Please send me information on Telechron Synchronous Motors (max- 


imum torque: 2 pound inches at 1 rpm). My possible application is: 


Instruments 0) Air Cond. & Heat’g Controls 
Timers [] Communications Equipment 
Electric Appliances 
Cost Recorders 


Other (please fill in) 


Advertising, display items 


Juke Boxes 


Propuct ENGINEERING Manci 


Where heading? Ho:w fast? 


Hurricane warnings that save so many 
lives on land and sea — where do they come 
from? From seismograph recorders, per- 
haps better known for their earthquake- 
locating power. These sensitive instruments, 
stationed all over the country and on 
Atlantic and Pacific island outposts, locate 
and plot the minute-by-minute movement 
of violent atmospheric disturbances . . . and 
pen the vital data on tape. 

The heart of each of these life-savers is 
a Telechron Timing Motor... instantly, 
constantly synchronous. No other motor could 
be trusted with the tremendous responsi- 
bility of feeding facts to the scientists who 
dedicate their time and talent to this most 
important work. 


Have you a timing problem? 


What variable factors do vou want to 
control or record with split-second accu- 
racy? The chances are that the correct 
application of a standard Telechron Motor 
is the answer to your problem. A Telechron 
Application Engineer can quickly tell you. 
Consult him early in your planning and 
save time and trouble. In the meanwhile, 
fill in and mail the coupon below today for 
up-to-the-minute — O 
facts about Tele- C f, 
chron Synchro- C elech ton 

® 


nous Motors. 


\ INSTANTLY» °° 


NAME 


COMPANY 


ADDRESS 


CITY ZONE STATE 





Aho said, t codhi more 







COMPARISON AND 
Cold Rolled Steel as against Stainless Steel 


COLD ROLLED STEEL 


Danis E o  PEMPROPRERPERCIPPETRUS TRRUORICENPUR UNE 
Experienced life of tools pl i 


TESI TUTTI: 


LE 
Punch Press Operations ... - 
Preparation for Chrome ... i 
Polish cold rolled before plating to remove “peel” 


and prepare finish to take clear color. 


Cost of Chrome Plating......................... 
including depreciation of equipm 


aa TERRENT. J 
Material scrapped because of prohibitive cost of 
stripping and re-chroming. 


Inspection Les dedisti 
Assembly line hold-ups 
Costs over Time Study standard hour due to “built- 


up” pieces and chrome flashes interfering with as- 
sembly. 
Finished units rejected or returned ss J 


due to chipped or peeled plating resulting in “sec- 
onds” on line. 


LY, | | ^ a eal um 












ANALYSIS OF COSTS 
as experienced by Dart Mfg. Co., Mason, Mich. 


STAINLESS STEEL 


Basic Cost of Tools 


Experienced life of tools plus average cost of main- 


taining dies, pro-rated basis. 


Polish and Buff 


including depreciation of equipment and re-running 


of faulty buffing. 


Inspection 


Cost of Material .020" Stock 
less scrap value. 


$.0584 
$.1670 


Cold Rolled Total Costs... ....... 8.2918 


Stainless Total Costs... ........ 


.1670 


Actual Experienced Savings. ..... . 5.1248 per case 
Percentage Reduction in Cost 42.7% 


HE “Metro-Meter” is a little device 
‘Rest soon be seeing a lot more of 
It’s a dial-reading steel rule with built- 
in scribe that men just naturally “take 
to” because it’s practical, obviously use- 
ful, and, encased in Stainless Steel, is 
permanently good looking. 

It’s the case we want to talk to you 
about. Originally it was made of cold 
rolled carbon steel, chrome plated. The 
steel, itself, was inexpensive. But by the 
time it was prepared for plating, and 
plated—after the costs for rejections and 
returns due to over-plating, under- 
plating, chipping and peeling were added 
—each case cost a little over 29 cents. 


By using lustrous satin-finish Stainless 
Steel in place of cold rolled carbon steel, 
however, all plating costs as well as rejec- 
tions and returns were eliminated. Even 
though the initial cost of the Stainless 
Steel used was about five times that of 
the carbon steel formerly used, the final 
finished cost in Stainless was exactly 16.7 
cents per case—a saving of almost 12 
cents each, which means a 42.7% reduc- 
tion in cost. 

What is more, with the magic word 
“Stainless” now stamped on the case, an 
almost irresistible plus has been added 
Sales for the “Metro-Meter” which form- 
erly had been good, immediately became 


1 whe Strinloss. Stoel) Z 


considerably better. Thus, Stainless has 
done here what it has done for many 
other products — improved appearance, 
increased durability and reduced sales 
resistance. And in this instance, it has 
actually reduced costs as well. In short, 
a product made of Stainless Steel does 
not necessarily cost more—it only looks 
as though it did. 


We would be glad to have the oppor- 
tunity to show you where U-S-S Stainless 
Steel can be applied to improve your 
product — to increase its desirability 
and, more often than you may expect, 
to reduce its cost as well. 


AMERICAN STEEL & WIRE COMPANY, GEWERAL OFFICES: CLEVELAND, OHIO 
CARNEGIE-ILLINOIS STEEL CORPORATION, PITTSBURGH & CHICAGO 
COLUMBIA STEEL COMPANY, SAN FRANCISCO NATIONAL TUBE COMPANY, PITTSBURGH 
TENNESSEE COAL, IRON & RAILROAD COMPANY BIRMINGHAM 
UNITED STATES STEEL SUPPLY COMPANY, WAREHOUSE DISTRIBUTORS, COAST-TO-COAST 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


United States Steel Corporation Subsidiaries 
Room 2061 Carnegie Building, Pittsburgh 30, Pa. 


Please send me the new book, “An Introduction to 
U-S-S Stainless Steel." 


Please have a Stainless representative call on me 
Name 
Position 


Company 


U:S-S STAINLESS STEEL 


SHEETS STRIP 
PIPE - TUBES 


ITED 


Address. 
PLATES 


BARS BILLETS 
SPECIAL SECTIONS City 


Zone.... State..... 


U N STATES 
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HANSEN PUSH-TITE COUPLING Shuts off one side of line 


Hansen Push-Tite Couplings give you quick connection and 
disconnection, with instant automatic flow or shut-off. To connect 


HANSEN PUSH-TITE COUPLING coupling, and open line to flow of fluid, you merely push plug 
Cross-section ot upper into socket. To disconnect, a slight pull on sleeve releases plug and 
right shows flow throug * s I n : 

coupling when connected shuts off supply end of line. Free swiveling plug prevents hose kinks. 


TNT 


— — 
— — 


HANSEN HIGH-PRESSURE 2-WAY Shut-off COUPLING 


To connect, merely pull back sleeve and push plug into socket. Identical 





torpedo > valves permit free flow of gas or liquid through coupling. 
HANSEN SERIES HP 8000 torpedo type valves pe " — gh coupling 
Shuts off both ends of To disconnect, just pull back sleeve—coupling immediately disconnects, 
line when disconnected 


valves automatically and instantly seal both ends of line. Can be 
mounted to disconnect automatically where fluid lines may be subject 
to sudden, damaging strain. 


""— REPRESENTATIVES 


New Eng! and State s: Pear i Michigan: W 1 €« rado, New Mexico, tah w 
p Detr ` gan n Wild Denver, 
Bost M etts Indiana, Wisconsin: Neit Enginee ` s 2 
Wayne ana Northern C Nevada: * G 
Atiantic, Guif States: B-R Eng WE E ae I rt erm al enties, 
ne " me Northern mois, Eastern lowa Arizona. $ Cai itorni ia; t Pester Paul 
Northern Ohio: F. & W. Urse er Norris Engineering ¢ € m! 
Cleveland, Ohio Idaho Or egon. "Wash —J 





Sout e uh us. Centrs! Midwestern States rgis Cor y. Semte, 
outhern hio a. ortheastern t ent st L sis M 
D» en Airine $ s North Midwestern States: Ha e IN CANADA 
> € par Minne Prov nee ot Ontari ie: John Best Asso- 
Tennessee Arkansas Kentucky T Ontar 
Ra A H r Nas « Texas Oklahoma « & Br Quebec * Mar time Pravi inces: Cow- 
T ‘ s, Texas "mr Bs N 
WRITE FOR CATALOG No. 47 ae — Sas 


giving descriptions and sizes of com 

plete Hansen line of straight through 

ond shut-off couplings for hydraulic 
and pneumatic connections 










QUICK CONNECTIVE FLUID LINE COUPLINGS 


Te USC LU LH E d 


4031 WEIST 135001 SIREET CLEVELARD 11, OWED 
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unusual springs 
are the 


usual thing 


BGR 


BARNES -GIBSON-RAYMOND 


DIVISION OF ASSOCIATED SPRING CORPORATION 
6400 MILLER AVE., DETROIT 11, MICHIGAN 
COOK PLANT è ANN ARBOR, MICHIGAN 


PUMP | |MITED 


SPACE p» 


€ The copacity of the IMO is increased by high speed 
operation. This compact pump can be directly con 
nected to the driving machine without bulky speed 
reduction gearing. 

@ IMO Pumps can be furnished for practically any 
capacity cnd pressure required for oil, hydraulic 


control fluids and other liquids 


Send for Bulletin 1-146C. 


IMO PUMP DIVISION of the 


DE LAVAL STEAM TURBINE C0. 


TRENTON 2, NEW JERSEY 


CASE REPORT No. 54 from a series of actual cases 
recording the successful application of "BEAR 
DY-NAMIC BALANCING to Industry 


QAM/C BHANCING 


“Earns its Oats” at Quaker Oats! 


"Bear" Dy-Namic Balancing Machines are “naturals” for main- 
tenance applications as well as for manufacturing! Adjustable 
columns facilitate handling of various length parts, adjustable 
rollers make it easier to change shaft diameter requirements 
The universality of “Bear” Machines 
permits a wide variety of 

applic ations with minimum chop, Cedar Rapids. 
time for set-up changes Maintenance Shop 


hammet 
ports We balance 
FREE! Dy-Namic Balancing Manual la SR fan wheels, pulleys 


etc., on our Bear 
Model 375-R. Dy Namic Balan = 

i nt excessiv 
GET YOURS N> ~ enables us to provon -— 

A valua 

ibration. 1n , 

pen premature wear of bearing 

: and equipment 


THE QUAKER OATS CO.. 


Hundreds of appli 
armatures 


STATIC E" 
DY-NAM 
BALANCING 
MACHINES 


Trade Mark Registered U.S. Patent Office 
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AN IDEA WITH TEETH W IT / 


Here's the. idea — a of casting, forging or machining 
from the solid, braze sprockets to their hubs with the low 
temperature silver brazing alloy EASY-FLO. 

It gives you assemblies every bit as strong as solid metal and 
bites off a big chunk of production time and COSTS. 
EASY-FLO Brazed Consiruction is now used by many manu- 
facturers, among them the Mas-ey-Harris Co.. Ltd.. of Canad». 
makers of quality farm equipment. Through their courtesy we 
present "before — and — after" pictures of a TRIPLE 
SPROCKET used on one of their self-propelled combine . 


HOW THE SPROCKET WAS MADE BEFORE 


Double sprocket was bored, turned 
pum and hobbed from the round stock 
shown —small sprocket and hub 
from bar stock slightly larger than 
outside diameter of teeth. Then 
the large sprocket was welded by 
hand to the hub, as you see in the 


completed piece. 


W IT IS NOW FABRICAT 
Large and small sprockets are 
blanked out of 14” SAE 1015 p'ate 
bored and hobbed in groups. Hub 
is turned from much smaller diam- 
eter stock. The 3 rings of 1 16” 
EASY-FLO wire do the brazing. 


Large "proc ‘kets and hub are jigged 
with a ring of | .6" EASY-FLO 


wire preplaced around hub above r PIER] 
each sprocket, then induction- j 4 
brazed simultaneously in a little 2 


over 30 seconds. Vertical set-up C 
aids the exceptionally. free-flowing 

EASY-FLO to pene:rate throughout : CURK. 
the joint area. 4 much lower over-all cost for the E ASY-FLO 
fabricated sprocket owing to savings in steel, in machining and 
Small sprocket is set up and brazed in induction brazing over the hand welding time. And a better 
in the same way with the third product because the brazed joints with their full-area penetration 
EASY-FLO ring pceplaced—time are better than the welded joint with its comparatively large 
17 seconds. Note in the completed surface bead. 
assembly, at large and small BULLETIN 12-4 and 15 will give vou full facts about EASY-FLO. 
sprocket joints (arrows), how the Write for them today. 

alloy has come all the way through. 

all around, 


82 FULTON STREET NP NEW YORK 7, N. Y. 


Bridgeport, Conn «+ Chicago, Ii! + Los Angeles, Cal. + Providence, R | 


* Toronto, Canada 
Agents in Principal Cities 
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this Low Cost Pump for: 


QUIET, EFFICIENT OPERATION 


[he Sundstrand Model 5W pump incorporates 
the outstanding Rota-Roll principle and pump- 
ing members w hich are responsible for the quiet, 
efficient operation in over 1,500,000 pumps. 
Because the basic elements are common to many 
other Sundstrand hydraulic units, the cost of 
the 5W pump is low 


Try it on the following: 


Materials handling equipment, agricultural ma- 
chinery. industrial heating units, lift trucks, and 
similar equipment can be improved through the 
application of the Model 5W. 





THESE FEATURES INSURE ITS QUIET, 
EFFICIENT PERFORMANCE 


Rota Roll 
Principle 


of pumping members 
promotes quiet opera- 
tion, longer life because 
smaller roller is keyed 
to shaft and drives outer 
member at a speed 25% 


lowerthan motor speed. 


Smooth, Uniform Flow at all Pressures 

because rotating roller and rotor are self-emptying, elimin- 
ating turbulence and other interference 
with smooth, uniform flow of oil. 


Illustration shows the Model SW 


with porting arrangements 
that can be furnished 


Iwo styles of flange mountings are shown 
and foot mounting bracket can be furnished (extra) if desired. 


Small and Compact (see illustration) will lend itself 


to and improve your product appearance. 


High Overall Efficiency at maximum continuous 


duty pressure. 


3 Standard Porting Arrangements. Another 
desirable feature of the Model 5W is its versatility in mount- 
ing and porting. The illustration above shows porting 
arrangements that can be furnished, making the pump 
adaptable to practically any piping requirements. 


Available in 7 Sizes Ranging from 4 to 


10 GPM. The Model 5W is furnished in 7 different cap- 
acities ranging from 4 to 10 GPM at 1200 RPM. Capacities 
are determined by width of pumping members, and all 7 sizes 
of pumps with the same combination of porting and mount- 
ing arrangement have the same basic dimensions excepting 
overall length. The pump is suitable for 1200 PSI service 
and operation at speeds up to 1800 RPM 


Low Cost because the basic elements of this efficient con- 
stant volume pump are common to many other Sundstrand 
hydraulic units. Sheave or pulley type drive pump can also 


be furnished. 


Additional 
Data 


will be furnished on 
request. Write to- 
day, ask for P39, 


* U wN DSTRAN D HYDRAULIC DIVISION 


2560 ELEVENTH STREET ^ 


FUEL UNITS © HYDRAULIC PUMPS © TRANSMISSIONS e FLUID MOTORS 


248 


ROCKFORD, ILLINOIS 


@ VALVES and CONTROLS 
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3 WAYS 
PHOTOGRAPHY 
STOPS TIME 








|. HIGH SPEED STILLS—taken in as little 
as a millionth of a second—give you 
sharpest possible detail of a flash of fast 
action. They can be timed to catch the 
important instant of continuous motion. 
In the illustration, taken at 1,100,000 
second, spray from a lacquer gun has 








been "stopped" to study dispersion of 
material. 




























2. HIGH SPEED MOVIES— slow down ac- 
| tion far too fast to see otherwise—expand 
| 1 second of operation into 4 minutes of 
| viewing time. They allow the study of 
| fast moving parts in operation—show 
why they stand up or fail. The illustration 
shows three frames of a high speed film 
made to study the action of a tire meet- 
ing an obstacle at high speed. 





3. RECORDING OSCILLOGRAPH 
TRACES. When fast actions can be trans- 
lated into electrical impulses, they can 
be traced on the oscillograph and photo- 
graphed. In the illustration, the upper 
trace represents the pressure of detona- 
tion in the cylinder of a knocking gasoline 
engine—the vibrations in the lower trace 
have a period of about 1/100,000 second. 


Coma close-ups, like these from the automotive industry, are helping 
unravel problems for all kinds of industries and businesses. They are 


FUNCTIONAL pointing the way to better products at less cost—to more efficient 


production methods—to greater ability to lead competition. 


PHOTOGRAPHY You can use such photographic technics in your business, either 


with facilities of your own or through one of the many fine UN 
...is advancing commercial laboratories. In either case, Kodak will be " 
‘ í : lad to help with information or suggestions. 4 
industrial technics € P or suggestio 


Eastman Kodak Company, Rochester 4, N. Y. 


“Kodak” is a trade-mark Kodalk 





with BALL BEARINGS 


— the small extra first cost of 
test samples pays off in assur- 
ance of efficiency and durabil- 
ity of the finished mechanism. 


with TRACING CLOTH... 


The small extra first cost of Arkwright 
Tracing Cloth, over that of tracing 
paper, repays many times over in the 
efficiency and durability of valuable 


drawings 


Through continued research and development plus 
skilled manufacturing processes, Arkwright Tracing 
Cloths meet every requirement of exacting drafts- 
manship. You'll find no pinholes, stains or other 
imperfections to detract from drawing quality — 
nor smudging or feathering after repeated erasures. 
Most of all, you'll have highly transparent, long 
lasting usefulness that perishable tracing paper can 
never match. 


For every drawing worth keeping for future use — 
specify permanent Arkwright Tracing Cloth. Send 
now for generous working samples. Sold by leading 
drawing material dealers everywhere. Arkwright 
Finishing Company, Providence, R. I. 


The Big Six Reasons Why 
Arkwright Tracing Cloths Excel 
- Erasures re-ink without feathering 
. Prints ore always shorp and clear 
. Tracings never discolor or go brittle 
. No surface oils, soops or waxes to 
« No pinholes or thick thread 


, Mechar 


transparenc 


ARKWRIGHT 


TRACING CLOTHS 


AMERICA’S STANDARD FOR OVER 25 YEARS 





BRAND 


INDUSTRIAL 
WIRE So 
CLOTH SS 
For Mechanical and Structural Design 


Whatever your design problem with wire cloth for mechanical 
or structural parts, call on Wickwire Brothers, Inc. — special- 
ists in wire manufacturing since 1873 — for experienced in- 
formation. Wickwire's CORTLAND Brand Industrial Wire 
Cloth is made to meet your specifications — 
Sizes: One inch to 30 Mesh 
Weaves: Square and special 
Metals: Steel, Copper, Brass, Bronze, Aluminum, Stainless 
Steel, etc. 
Gauge: 14 to 39 and special 
Finish: Tinned, galvanized, painted or plain steel. 
Widths: 24-48" standard; also narrower or wider, and 
slit or cut to size. 
Inquiries about special grades and special applications are 
welcomed. Cortland Brand Industrial Wire Cloth can help 
you build your product better. 


WB Cortland — 


WICKWIRE BROTHERS, INC., Cortland, N. Y. 


TAILORED GEARS 


For those applica- 
tions in industry 
requiring gears 
built to precise 
specifica- 
tions. DIEFEN- 
DORF offers a 
"custom" service 
beginning on the 
drawing board. 
Tailored gears of 
every material and 
all types for most 
particular service 
in industry. 


DIEFENDORF GEAR 
CORPORATION 


Syracuse 1, 
NEW YORK 


DIEFEND:O:AF 


G E A R S 
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Designed by 


GENERAL AMERICAN — p eeen 
MOLDS PLASTICS FOR 
AMERICA’S 
LEADING INDUSTRIES 


Perhaps plastics can improve your product or some 
part of your product. Plastics can often add new 
beauty and sales appeal ... cut costs ... speed 
production ... perform many functions more 
efficiently. Consult General American 

about your plastics problems. 


Leaders in these industries: 
Automotive, furniture, washing machine, 
refrigerator, radio, television, industrial 
specialties, electrical appliances. 


General American produces 
parts and products as small as screw cap pilot 
lights and as large as complete television cabinets. 
General American’s engineers are constantly 
developing practical, new applications for plastics. 


Facilities for 
assembling of parts and products, painting and 
special handling wherever necessary. 

Toledo Scale Housing Dies may be supplied by customers or 
Built in General American’s complete die shops. 


BTV LAGE Large batteries of high speed 


presses, including injection presses of 2 to 48 oz. 
capacity and compression presses from 100 to 2000 
tons (with 71” x 74 platen areas). 


At General American you benefit from more than 
40 years of precision production experience. 


Nash Dash Panel 


Phat tice "Diva tov 


GENERAL AMERICAN TRANSPORTATION CORPORATION 


New York, 10 East 49th Street. * 135 So. LaSalle Street, Chicago 90, Illinois + los Angeles, Richfield Building 
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Seven new planes completed 
at a cost of $4.30! 


EN". 





Free Movement... Plus Safety 
with Dependable 


FLEXO JOINTS 








New planes can’t fly without control cable, and this manufactur- 
er needed some—fast. He got it the same way he regularly gets |, con j 
many supplies and parts—by Air Express. Ordered in A.M., | eee ae Hiss btu Dated te other 
the — of hose with the strength of 
pipe, Flexo Joints assure unrestricted flow in 
any position through 360°. 


delivered to plant same day. 500 miles, 28 lbs., Air Express 
charge only $4.30. So production continued without a break. | 
TYPE “H” 





Flexo Joints consist of only 4 parts. There are 


- no springs, no small or complicated parts, no 
$4.30 included pick-up round surfaces to weor—your guarantee of 
i ong service, low maintenance. Four styles, in 
and delivery at no ex- standard pipe sizes from 14” to 3”. 
tra charge—and re- | 
ceipt for shipment. All Write for complete information 


this, plus the world’s 


fastest shipping service. | FLEXO SUPPLY CO., Inc. 
That's Air Express— | agsq Page Blvd. St. Louis 13, Mo. 


used with profit by 
in Canada: S. A. Armstrong, Ltd., 115 Dupont St., Toronto 5, Ont. 


The WHEELS You Need 














shipments go on all 























flights of Scheduled for 

Airlines. Speeds up to FARM TRAILERS 
—— a minute — o dams 

waiting around. Direct BALERS 

service to over 1,000 DRILLS 





airport cities, air-rail 
for 22,000 off-airline 
offices. 


ETC. 


Facts on low Air Express rates: 


22 lbs. of new fashions goes 700 miles for £1.73. 
6-lb. carton of new jewelry line goes 1,000 miles for $2.21 



























Same day delivery in both cases 1f you ship early The very wheel— -- 1 T 1 
i è ; e -198 tae 

Only Air Express gives you all these advantages: Special pick-up or wheels—you require m TT 

and delivery at no extra cost. You get a receipt for every shipment and be found 1 tead J 

delivery is proved by signature of consignee. One-carrier responsi may be tound in our sree / say 

bility. Assured protection, too valuation coverage up to $50 with ily increasing line of STANDARD — 

out extra charge. Practically no limitation on size or weight. For Pee 

fast shipping action, phone Air Express Division, Railway Express DISCS and HUBS. IF SO—you can arid E 

Agency. And specify "Air Express delivery" on orders. 


SAVE on COST and DELIVERY TIME, D^ 


Investigate! REAR WHEEL 
FOR LIGHT TRACTOR 


Write for Our Production Items 





Rates include pick-up ond delivery door 


EL E n FRENCH & HECHT 


DIVISION 
RELSEY-HAVES WHEEL COMPARY 


AIR EXPRESS, A SERVICE OF RAILWAY EXPRESS AGENCY AND THE DAVENPORT, IOWA 


SCHEDULED AIRLINES OF THE U. S. Wheel! Builders Since 1888 
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it is easy 
to select the 

speed reducer 
you require 


This new 44-page bulletin gives simple, easy-to-under- 
stand directions for selecting speed reducers of the 
horsepower and speed you need. It contains specifica- 
tions, horsepower rating tables, overhung load capaci- 
ties, dimensions and weights of single and double 
reduction units. 


These reducers are equipped with Farrel-Sykes con- 
tinuous-tooth, herringbone gears—the famous Gear with 
a Backbone — which provide extra strength and high 
load-carrying capacity. Because they are generated with 
a high degree of precision, these gears are extremely 
quiet in operation and give many years of trouble-free 
service. 


Other features described in the bulletin, which con- 
tribute to smooth, efficient power transmission, include 
rigid and accurately ground shafts properly mounted 
in roller bearings, and heavy-section cases that hold 
rotating elements in precise alignment. 


FARREL-BIRMINGHAM CO., INC., 344 Vulcan Street, Buffalo 7, N.Y. 
Plants: Ansonia and Derby, Conn.; Buffalo, N. Y. 
Sales Offices: Ansonia, Buffalo, New York, Boston, Pittsburgh, Akron, 
Detroit, Chicago, Los Angeles, Tulsa, Houston 


Farrel-Stumingham 
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If you buy or specify speed reducers, you should 
have a copy of this handy manual. Fill out the 
coupon and drop it in the mail today. 








i PE i 
a Farrel-Birmingham Co., Inc., 344 Vulcan $t., Buffalo 7, N.Y. à 
E Please send me, without cost or obligation, a copy of 1 
5 Bulletin 449, Farrel Speed Reducers. I 
i Name. - — — — I 

i 
: Company. — 
à Address — —— — 4 
1 City. —— i 
5 i 


^r 
Zz» 


+3 











WHAT ABOUT 


High-Altitude 
Brush Principles 


FOR GROUND-LEVEL ROTATING 


ELECTRICAL EQUIPMENT? 


When Stackpole produced the first long-life 
brushes for high-altitude aircraft generator serv- 
ice, it looked as though these same unique princi- 
ples of brush composition would also solve a lot 
of brush problems in equipment for ground level 
use where difficult atmospheric conditions, chemi- 
cal fumes and other adverse conditions were 
causing trouble. 

In some instances, outstanding success was 
achieved. In others—and it was hard then to tell 
exactly why—results were disappointing. 

That was several years ago. Meanwhile, subse- 
quent Stackpole developments in high-altitude 
brush compositions and production control meth- 
ods have scored real progress in solving these 
more puzzling ground-level applications. In a high 
percentage of cases, they have resulted in materi- 
ally longer brush life under adverse conditions, 
greatly minimized commutator wear and gener- 
ally improved standards of equipment operating 
efficiency. 





TEST OFFER! Send details of your difficult ground 


level applications for sample brushes. Test them on your 
actual equipment under actual operating conditions. Recent 
experience indicates that, in a large majority of cases you 
will find that these unique brushes answer your problem 
NOTE: Stackpole brushes are sold only to 
equipment manufacturers—not as replacements. 


STACKPOLE CARBON COMPANY, St Marys, Pa. 





MOLDED CARBON, GRAPHITE AND POWDERED METAL SPECIALTIES . . . Write for details on any type 
BATTERY CARBONS e BEARINGS « BRAZING FURNACE BOATS e BRUSHES e CARBON, GRAPHITE AND METAL CONTACTS è CARBON 
VOLTAGE REGULATOR DISCS e CHEMICAL CARBONS e CLUTCH RINGS e DASH POT PLUNGERS e POWER TUBE ANODES » RESIST- 
ANCE WELDING AND BRAZING TIPS e SEAL RINGS o SPECIAL MOLDS AND DIES e TROLLEY AND PANTOGRAPH SHOES e WATER 

HEATER & PASTEURIZATION ELECTRODES e WELDING CARBONS, ETC. 
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in this sewing machine 


Multiple savings were achieved with mag- 
nesium in this high speed industrial sewing 
machine. 

Of first importance was efficiency in 
machine operation. A magnesium die cast- 
ing was employed in the needle thread 
take-up ... a part which makes as high as 
10,000 reversals per minute. Magnesium 
cut the weight of this part considerably; 
thus reducing starting inertia and vibra- 
tion. Maintenance and replacement ex- 
penses were reduced, too, because magne- 
sium castings possess high strength and 
excellent fatigue resistance. 


Worthwhile savings were also realized 
because magnesium is economically die 





cast to extremely close tolerances —re- 
quires a minimum of finish machining. 


Two other outstanding advantages of 
magnesium point the way to uninterrupted 
production at low cost magnesium is 
readily available and priced more favorably 
than ever before. For all these reasons, we 
believe that magnesium is the inevitable 
metal for many, many products —that for 
lighter, better products to meet competi- 
tion, it pays to use magnesium. 


found that magnesium poys 





NAME 
TITLE 
FIRM 
ADDRESS 


= TT, 


Write for this revealing free book "How Magnesium Pays”. 
actual case studies of how manufacturers of a wide range of 


Send me the study MP 49-31 “How Magnesium Pays.” 








Ws fled with 
products have X 


MAGNESIUM DIVISION - THE DOW CHEMICAL COMPANY - MIDLAND, MICHIGAN 
"Uu EN uM NE NEM NNNM NEN MN GS UM MEN EM NN 


Wew Yeh e Boston o Philadelphia e Washington + Cleveland « Detra! + Chicage + Si. Lows + Houston + Sam Francisco + Le; Angeles + Seattle «Dow Chemical of Canada, Limited, Toronta, Canada 
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WINTER COLDNESS IS SEALED IN 


— with the help of Soong sponge rubber! 


iven for small fry the modern refrigerator has 
varied and wonderful uses. And even in their lives 
Spongex sponge rubber is playing an increasingly 
important part to make the way pleasanter. 
smoother. quieter and easier 

Spongex today is used in an almost infinite 
number of products. ranging from. refrigerator 
door seals to shoe insoles from all kinds of seals 
and gaskets, motor suspension pads, seat cushions 
and backs. to weatherstripping. radio rubber 
parts and toys. 

All the cushioning, sound deadening. sealing 
and insulating properties of rubber have been 


multiplied in Spongex and precisely engineered to 





do a specific job. And Spongex does a better job 
because its made by a company that for 25 vears 
has concentrated on making rubber do a better 
job of cushioning, insulating, sealing. 

See the difference, feel the difference, prove the 
difference such experience makes. Send now for 
generous samples of Spongex to test for resiliency , 
cell structure, tensile strength and resistance to 
temperature extremes, moisture, acids, corrosive 


vapors, abrasion and aging. Write today, naming 


see our 
CATALOG 


Shelton, Conn. Sales offices in principal ay ald A 


vour product and problem. Sponge 


Rubber Products Co., 123 Derby Place. 





industrial centers. 


Trade Marks Reg. lU. S. Pat. Off. 





af 
SPONGE RUBBER PRODUCTS CO. 


SPONGEX o CELL-TITE o TEXFOAM e TEXLITE è TEXLOCK 
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PLYMETL 


Special Plymet! bond 


Veneers coss queat 
on alternate ples 


Metal sheet 


Plymetl consists of light gauge metal sheets 
permanently bonded to one or both sides of a 
plywood panel. Sheets of zinc coated steel, 
iluminum or other metals may be used. Onc 
type of material may be bonded to one side of 
the panel, and another type to the other if 
lesired. Panels of Haskelite Plymetl are easily 
fabricated with simple metal or wood working 
tools. It may be obtained in a range of thick 
1esses and sizes to fit specific requirements 


TYPICAL USES 


Diesel locomotive side panels, escalator panels, 
table tops, truck trailer side panels, delivery 
truck bodies, railway passenger car interiors, 
bakery proof boxes, bread coolers, air condition- 
ing equipment, low temperature drying ovens, 
etc. 
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Also complete facilities 
for all types of cams 


ond thread grinding 


NERY 
SPECIAL MACHI 
BUILT TO ORDER. - - 


copocity devoted ex. 
kiusively 10 the building of 


a ies ond 
Aue uon a HARTFORD 
* t i 


Wherever FLEXIBLE POWER zuo: ilh 


is used you'll find 


BLOOD BROTHERS —2 


HEVI DUTY ELECTRIC COMPANY 
Universal Joints 
























The husky, nimble little warehouse lift trucks 

. the great steam engines which haul goods 
to and from the warehouses . . . and many of 
the machines, of all shapes and sizes, in between 
depend on Blood Brothers Universal Joints for 
flexible power. 
















TAP CHANGING 
TRANSFORMERS 


i hase 
KVA — Single P 
—— 440 Volts ! 
Secondary 440 to 156 Volts 
in 72 Steps of 
4 Volts Each 













You, too, can turn to Blood Brothers to solve 
your problems in flexible power. We have the 
engineering experience, the skilled workmen and 
the production facilities to meet your require- 









— o typical example 
of special type 


TRANSFORMERS 


for use where several output 
voltages ore required. 


ments swiftly, efficiently and economically. 






Write for complete en- 
gineering data. 













Hevi Duty engineers will be happy 


Universal Joints 
fon Industry 





to cooperate with you in design- 













ing any type of special transformer 
for specific applications. We have 


BLOOD BROTHERS MACHINE CO. | vm somone 


the engineers to do an outstond- 

Allegan, Michigan ing job for you. 
Division of Standard Steel Spring Co. 
Chicago Offices: 122 S. Michigan Ave. 











HEVI DUTY ELECTRIC COMPANY 
WEAT TREATING FURNACES HEAHSDUTY 


ORY TYPE TRANSFORMERS — 
MILWAUKEE 1, WISCONSIN 






Supplying original manufacturers only, replacement 


ELECTRIC EXCLUSIVELY 
parts should be ordered through him. 


GutATORS 
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a “Power 
Driver 


A "Pittsburgh" 
power-driven brush in 
operationat the Steel- 
crete Division of 
Wheeling Steel, 
Beach Bottom, M 
Va. This special brush 
is on the job every day 
deburring and clean- 
ing large sheets of 
Expanded Metal 






































Pittsburgh’s ingenuity in designing special right back for more. The brush was stiff 














































































































brushes for unusual jobs is sought time and — enough to remove stubborn burrs. It was 1 
time again by leading firms in almost every rough enough to penetrate and thoroughly 
industry. Wheeling Steel, for example, re- clean the metal. And it was soft enough 
cently put its brushing problem before Pitts- not to impair surface texture. 
burgh's staff of skilled brush engineers. he brush did the job right from the first day 
Selecting a .014 steel wire with pre-tested it was put into operation—another example 
fast cutting qualities, Pittsburgh engineers — of Pittsburgh's ability to cope with the 
designed and built a Perfect Balance rotary most difficult brush problems. 
brush that could take a beating and come 
There's a “Pittsburgh” Brush for Every Industrial Use! 
` € GLASS € AUTOMOBILE € TIRE and RETREADING 
à @ STEEL @ RUBBER @ SHOE MANUFACTURING 
@ PLASTICS @ PAPER and REPAIRING 
> In the complete Pittsburgh lim ar brushes of all representative. He will gladly work with you in devel- s 
A types, including " Perfect. Balance" sections, wheels oping any type of power-driven brushes to meet your , 
and assemblies. Consult the Pittsburgh engineering particular finishing specifications. á 
Phone or write Pittsburgh Plate Glass Companv, Brush Division, P. i 
3221 Frederick Ave., Baltimore -29, Maryland * 















Onwet. udi. BRUSHES 


BRUSHES - PAINT - GLASS - CHEMICALS - PLASTICS 
PITTSBURGH PLATE GLASS COMPANY 
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Bringing together 


WANT TRUE | WATERTOWN for d first € y 
— A MAN 4 Engineering data 
MOLDED PLASTICS? 9o | on the design of 
& ] J I : 
( ultrasonic systems 
involved in choosing from among the different molding methods 


Considers the many uses of 
that it pays to get the best, most experienced help with your custom ultrasonics in industry 
molding jobs 3 


There are so many plastics, so many design factors, so many angles 


ERE is the first engi 
This help is available from the Watertown man virtually on your H neering consideration of 


doorstep. He's backed by our 34 years experience and complete | the ultrasonic field , . . the 


essential theory, plus an 
facilities, including a laboratory second to none in the industry, to abundance of practical in- 
develop, produce and test your part or product to your satisfac- formation never before pub- 


. lished! This important new 
tion and your customers’. hook reviews electronic con 


siderations and outlines of circuits. Mechanical 


— our and electrical design and construction techniques 
or merely in mind . . . phone y of ultrasonic systems are included . . . everything 

the Watertown men . . - from the design considerations of holders for ultra- 
M yov have a custom y. Here ore to the experimental measurement of 


orest Watertown man today . loha W. Witherow, itrasoni w — in various media. 
York—H. A. Rankow, 175 Fifth Ave. National Vulcanized Fibre Co. Just Published! 
En —Netiend Insulotions Co., 1927 First Ave., South 
vt W. Lake St. Francisco —G. W. Hormssen, 


quhor Son | i 
G. W. Gloescher —* —— National Vulcanized Fibre Co 
J. P. — P our 273 Seventh Eos 
en : eles — Fred M. , 
Detroit —. P. Greener from Chicoge tos Mtetiongi Velconited Fibre Ce. 


Cleveland — Cari F. Linn, $66 Hanna Bidg. —r9r-r! MUI 
— — L Miller, 729 N. Broodway 


job on biveprints . . - 
ARTT em 


Formerly, Product Research Supervisor, 
Sperry Product 


264 pages @ 162 illustrations * $5.00 
THE WATERTOWN MANUFACTURING CO. 
500 ECHO LAKE RD., WATERTOWN, CONN. OTH theoretical and practical, this book is 


definitely slanted toward engineering design 
| use in definite industrial applications. It 
rings you valuable information on: material test- 
ng, agitation, ultrasonic transducers, ultrasonic 

£c HOW “4 — eA ‘ systems. It explains clearly the characteristics of 
HERE you atte ge a ae E & 4 Itrasonic TS that are important in practical 
applications: curves, waves, and complex waves; 


o MASS PRODUCTION UAE e apse Gham seen 
E 


' 


1, and the electro-mechanical con 


rting syst. ms 
is D Evaluates Practical Uses in Many Fields 


— Brought out the research laboratory and into 
d industry, ultrasonics has tremendously broad pra 
tical apy tions. This 
guide points the way 
to greater use of ul CONTENTS 
trasonics in. for ex 
DT MIATERIALS |S Siren were 
TESTING: to detect : 
flaws in metals, plas- Ferther Theory 
tics and glass, etc.; Ch for Ultrasonic 
CHEMICAL INDUS 
1 S Holders for 
TRIES; to make bet- Crystal 
ter mixtures and emul- Ultrasonic Use 


sions, etc.; METAL- E --—— A 
URGY: for extremely 


í 5. Continuous-wave 
uniform mixtures free A 
of air bubbles, etc. It — — 


likewise discusses ex + Pulsed Ultrasonic 


tal app! t Systems 
perimental applications 
to systems of televi- . Ultrasonic Agitation 


t i . Magnetostriction 
: á underwater sig 
A view of Fairfield's spiral lepth sound . Practical Consider- 


bevel ttin epart- E. — — erations in the 
ev gearcu “39 depa E mmunication, Application 
ment which is equipped with destructi ia, of Ultrasonics 
more than sixty Gleason generators. 


SEND NO MONEY 


Bi You don't have to be big to get the benefits of SEE IT 10 DAYS FREE 


I ; jl—————————— 2 
FINE GEARS Made to Order MASS PRODUCTION when it comes to GEARS. | ["y-Graw-win Book Co. 
330 W. 42d St., NYC 18 
Send me Carlin's ULTRASONICS for 10 days’ 
examination on approval. In 10 days I will send 


$5.00, plus a few cents delivery charge, or return 
the book postpaid * 


Spiral Bevel Fairfield gives you the economy... the high 
Straight Bevel production rates ... the high uniformity of product 
Hypoid « Herringbone made possible by big volume output with modern, 
Helical + Differentials high speed equipment. Rather than make a big in- 
Spur * Worms and vestment in plant, machinery, and manpower, many 


| 

| 

| 

| 

| Name 
Werm Geers gear users, large and small, now depend on Fair. i 

l 

| 

| 

| 


Address . 


field! It's a service that pays; make inquiry today. 


MANUFACTURING CO. 
313 South Earl Avenue 
Lafayette Indiana 
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Company 


Position . PE-3-49 l 
"SAVE! We pay malling costs if you send cash with 
this coupon. Same return privilege. | 


— —— — — — — —— —— —— ——— 
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te . e 
e These marks are proof of physical fitness 
p- spiral bevel gears have a long, application—proof of physical fitness from a sketch, print, or at any stage 
: hard-working, quiet life ahead of them, for the job. of the development. Any time you say 
as vou can see clearly by the unre- [here's no magic to making gears as 
touched “test-marks” in the photo- sound and as silent as these. We estab- 
graph at the right. These marks are lish one and only one set of standards 
made by coating the teeth with a pig- then stick to it. Our men know our 
ment, then running the gears in proper standard and hold to it—dav after dav— 
position to remove the coating where at every stage of operation from blanks 
tooth contact occurs. Observe the to final lapping That's the only way 
uniformity and the localization of tooth we know how to do business. If this fits 
contact at the central portion of in with vour ideas, give us a call 
each tooth proper for this Our engineers can start 


Automotive Gear Works, Inc. 
RICHMOND, INDIANA 


FARM EQUIPMENT AND GENERAL INDUSTRIAL APPLICATIONS © e © © 


oo 


—— —— —— — — 


Holds fast to 
the shaft with firmness 
The simplest, equivalent to a 
surest mechanism ever shrunk-on fit 
devised for holding 


wheels to shafts 


E 


No flange — no collar. 
Easy on, easy off. 
Slip it on and tighten 
while sighting 


Stocked in complete 
range of sizes in 
Dual Duty (A and B); 
B, C and D grooves 


A Great, Time-Saving Development — 


TAPERLOCK |. 


V-BELT SHEAVE | i 


This is one of the century's biggest developments in power trans- 
mission equipment another Dodge "first." Simpler, tighter-fitting, Dept : 

truer-running, infinitely easier to handle. Saves installation time Timken Bearing - Teper-Lock Flexible 
2 4 basic types in a * Coupling Ready toin 


and results in neater applications—in the plant or on your product. vast range of sizes. : stall without reboring 


Dodge's sole business is to "get the power through"— smooth- 
ly, steadily, economically. To succeed in this business Dodge 
has developed many products that are outstanding in the field 
of mechanical power transmission. Your Transmissioneer, the 
local Dodge Distributor, is equipped to give you valuable in- 


formation on new and better ways to transmit power. Rolling Grip Clutch. * "SC" Ball Bearing 
Notoggles! Flexible. ; with new Neoprene 


DODGE MANUFACTURING CORPORATION, MISHAWAKA, IND. Positive ; metallic-backed seals 


CALL THE TRANSMISSIONEER 


Look for the name of the Trans- 
missioneer, your local Dodge dis- 
tributor, under "Power Transmis 
sion Equipment” in your classi- 


fied telephone directory. 


of Mishawaka, Ind. 


(C NAME PLATES >) FOR YOUR NAME PLATE REQUIREMENTS, WRITE OUR SUBSIDIARY, 
MB PLATOS) ETCHING COMPANY OF AMERICA, 1520 MONTANA STREET, CHICAGO 14, ILLINOIS 
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BLACKMER PUMPS are... 


T PROVE 


You get better service from Blackmer pumps 
because of these proved-in-use advantages: 


What do you look for in a pump? Dependability? .. . 
All Blackmer pump parts are designed with an exceptionally 
high factor of safety for extra dependability. Rated 


MODEL 1203 Pump with re 
movable liner. Made in capac 
ities from 10 to 750 GPM. For 
general industrial use. Handles 
pressures to 100 PSI and 
liquids wp to 600° F 


capacity? . . . Blackmer pumping elements which are 
self-adjusting for wear assure continuous full delivery. 


Elimination of costly shutdowns? . . . Simplicity of 

Blackmer design makes maintenance quick, easy and inexpensive. Blackmer 
performance, sturdiness and economy have been proved-in-use. Make your own 
comparisons. Get all the facts. Telephone your Blackmer representative, or write: 


BLACKMER PUMP COMPANY, Grand Rapids, Michigan 


Power Pumps . Dry Cleaning Pumps d Sanitary Pump: . Truck Pumps E E Hand Pumps 
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No. 25—Product of ILLINOIS 
TESTING LABORATORIES, INC. 


Chicago, Illinois 


The Pyrocon, manufactured by Illinois Testing Labora- 
tories, Inc., Chicago, Illinois, utilizes Chace Thermostatic 
Bimetal to eliminate manual compensating adjustments. 
When measuring temperatures with thermocouples, shift 
of ambient temperature surrounding the reference junc- 


tion causes inaccuracy unless compensation is provided. 


To obtain compensation automatically, the Pyrocon con- 
tains a coil of Chace #6650 Bimetal coupled to the indicat- 
ing pointer. As this coil responds thermostatically to 
changes in ambient temperature, it moves the Pyrocon 
pointer, adjusting for these changes without manual aid, 
assuring accuracy. The Pyrocon is available in a wide 
range of temperature scales, with a large selection of 
thermocouples and attachments for various temperature 


measurements in laboratory or plant. 


Chace #6650, a highly active bimetal using high strength 
alloy particularly suitable for instruments, is but one of 
many developed for special requirements in precision 
temperature indication and control. Chace Thermostatic 
Bimetal is furnished in strips or finished pieces. For aid 
in specifying the actuating element in heat-responsive 
devices, consult W. M. Chace Company's Engineering 
Department 


w. M. CHACE co. 
Manufacturers of Thermostatic Bimetals 


1607 BEARD AVE. + DETROIT 9, MICH. 


Yes, it really pays to use Curtis Uni- 
versal Joints for industrial power 
applications. 


The patented Curtis "Telltale" Lock 
Ring is worth many dollars of main- 
tenance time, because: 


. It makes renewal of pins or center block a 
simple operation — no dismounting of shaft, 
brackets or bearing supports. 

. Permits easy installations in limited space — 
due to simplicity of disassembly and reassem- 
bly of Curtis Universals. 


. Reduces shut-down time of machines. 


. Increases the long life expectancy built into 
every Curtis Universal by skilled craftsmen 
using the finest of materials and heat treat- 
ments to reduce frictional wear. 


. Meets all Government specifications — 
eliminates need for any screw locking 
devices. 


. Allows a visual check at all times for correct 
and secure assembly. 


7. Assures peak operating performance. 


Only in Curtis Universal Joints are all these 
attributes to be found. 


Be sure of the finest — Specify Curtis Universal 
Joints for all industrial applications. 


To Disassemble 

Support joint rigidly with smallest pin 

in vertical position. Press out small 

pin. Be sure Lock Ring in center block 

recess is not lost 

To Reassemble 

1. Mount parts ready for final insertion 
of small pin — be sure ‘Telltale’ 
Lock Ring is in its recess in center 
block. r 


2. Insert pointed aligning $ 
pin in small hole — push | 
through with standard | 
small pin. Aligning pin F 
tale’ Lock Ring is spreads Lock * 
visible at all Ring, which will a 
Times.” snapintogroove | » a 


in standard pin | f : 
and lock whole À : 
WRITE DEPT. B-2 assembly. N È 


CURTIS UNIVERSAL 
T A 
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RMASHEBUNTIWELDED RI Na 3 


AMERICAN WELDING | 


AND MANUFACTURING COMPANY FS 
140 DIETZ ROAD + WARREN, OHIO. 
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^ Youngstow 


—— 


* okas au 
3 


Here's real help -close by when yov 
need simple or intricate spring shapes 
metalstampings | orwire forms. Raymond 
ser.cs from start to finish with engineer- 
ing design, production efficiency, special 
finishes and inspection operations —every- 
thing you need for complete 
spring satisfaction. 
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Job File No. 1001 


T-) CY 


N STEE 


Production - -- 
2 


EJECTS 6-T0 


Saves Labor.-- 


Here's another example of T-] Cylinders do- 
ing a job of power movement for industry . . . 
efficiently . . . accurately . . . automatically. 
This machine is an Aetna Standard Roll Type 
Coiler, which employs a T-] Air Cylinder to 
eject steel coils weighing up to 12,000 Ibs.! 
As the strip of steel is completely coiled, 
kick-out fingers operated by the cylinder 
raise the coil and push it forward where it 
rolls on to conveyor. 

T-J Air and Hydraulic Cylinders are built 
for 1001 tough jobs like this, where pushing, 
pulling or lifting is needed... 100 Ib. or 
50,000 Ib. Available in many standard sizes 
and styles ... both cushioned and 
non-cushioned types. Backed by 
32 years’ experience... built for 
long-life dependability. Write for 
latest catalogs. The Tomkins- 

Johnson Co., Jackson, Michigan. 


J) 2 YEARS EXPERIENCE 


Speeds 


Cuts Costs! © 


"TJ Built to “TAKE IT” 
on Tough Jobs! 


Accurately Ma- 
chined for 
Mounting as well 
as for Perform- 
ance. 


Shouldered 
ton Rods 


Pis- 


Hard Chromium 
Plated Cylinder 
Bores and Piston 


Rods. 


Cylinder Bores 
Honed Prior to 
Hard Chromium 
Plating 


Self Sealing 
Packings 
throughout 


100 LB. or 50,000 LB. 


TOMKINS-JOHNSON 


RIVITORS... AIR AND HYDRAULIC CYLINDERS CUTTER 
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LOMBARD 
TRANSMISSION 


...for applications requiring 
infinite variation in speeds 


By incorporating the Lombard Variable Speed Reducer as an Tne Lombard Variable Speed Trans- 
: ee a — mission lends itself to a wide range 
integral part of equipment, it is possible to provide a wide of applications. It is available in 
range of easily controlled useful speeds. Design is such that ee E — 
a speed range of greater than 20 to | can be obtained with 
a minimum speed approximating zero 

Power is transmitted in a straight line from input to output 
shafts, thereby ossuriag convenient application. A planetary SEND FOR 
speed reducing unit combined with the output shaft and 
mounted in a steel cage provides great rigidity and assures NEW CATALOGUE 
perfect alignment of gearing. All gears are enclosed and 
run in oil, 


LOMBARD GOVERNOR CORPORATION 


Ashland, Massachusetts 


AUTOMATIC 
“SHAKE-DOWN’ 


for 18 Batching Hoppers 
is NOPAK Operated... 


This block-long battery of hoppers 
is used for measured mixing of 
product ingredients. Running thru 
each hopper is a rotating shaft, with 
paddles, connected to a NOPAK 
Model E Hydraulic Cylinder. As the 
cylinder reciprocates, the paddles 
shake down the dry ingredients 
which drop into glass-enclosed 
weighing batchers. 


— 
amaa 


p 


T | | eas 


Each of the 18 cylinders reciprocates 
Manut ped d. 20 times per minute, 18 hours a day. 
essing plot. —  . A This continuous reciprocating action 
is governed by 18 NOPAK Recipro- 
trol Valves. The entire mixing proc- 
ess is fully automatic . . . controlled 


Írom a central switchboard by 2 
operators. 


R . NOPAK Reciprotrol Valves can help you 
epresentatives achieve automatic control of cylinder action 
É oe in your plant, or in your product. Write for 
in Principal Illustrated Bulletin. 
Cities 


ALVES AND CYLINDERS GALLAND-HENNING MFG. CO. 
DESIGNED for AIR and HYDRAULIC SERVICE 2762 S. 31st Street Milwaukee 7, Wis. 


À 3410-5H-A 
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Here’s help on your 


ALUMINUM 
CASTINGS 
PROBLEMS 


y — 


4 PLE NEW 
. FERENCE MANUAL 


Sent on Request 
E to Interested Executives 


F ul I of F acts and Every user or prospective user of aluminum castings 


will find cost reduction or product improvement ideas — 
Data You Can Use j ! 


or both — in this new manual on the production, charac- 
Advantages of Aluminum 


When you should use — 
Sand Castings pages of facts and data useful to management and en- 
Permanent Mold Castings gineering executives interested in product improvement 
Die-Castings 

Use of Different Alloys for Desired i 
Qualities and design. 

Heat Treatment for Added —" i 
Tensile and Yield Strength In chapter after chapter it discusses production 
and Hardness methods, alloy uses, design principles, and other factors 

Design Principles 


— * each specific end use requirement. 


teristics and uses of aluminum castings. It contains 80 


through the use of aluminum castings of the right type 


important to obtaining the desired casting quality for 


This complete reference data book is offered by the 
Engineering Department of Aluminum Industries to 
those manufacturers interested in obtaining the best 
value in aluminum castings to meet their specific parts 
requirements. Recommendations and estimates on your 


castings requirements also submitted upon request. 


PERMITE Write us today. 
ALUMINUM INDUSTRIES, INC. 


CINCINNATI 25, ONIO 
ALUMINUM PERMANENT MOLD, SAND ond DIE CASTINGS...HARDENED, GROUND and FORGED STEEL PARTS 
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to mold the “ 






— with Northern. 



















PLASTICS are RIGHT if 
they're MOLDED by 


Northern keeps its promises. When it tells you 
that its designers, engineers and molders will add 
extra smartness, long life, or special sales appeal 
to your plastic product or part — that is exactly 
what you will get. The reason? Northern's 40 years 
of experience using all plastic compounds gives it 
an expert knowledge of how and when to use them, 
and how best to mold each one. 


TWO FAMOUS NAMES 


The famous Hoover Company chose Northern 
Pancake Dial” and sculptured, plastic 
handle of their new automatic iron. Molded of 
phenolic plastic. Two famous names — Hoover 


and Northern — team up to make an outstanding product. Keep ahead on product development 


INDUSTRIAL CHEMICAL CO. 


40 Years of Plastic Molding Experience 
11 ELKINS STREET, SO. BOSTON, MASS. 






TRACING CLOTH 
FOR HARD PENCILS 




























@ Imperial Pencil Tracing Cloth has the 
some superbly uniform cloth foundation 
and transparency as the world famous 
Imperial Tracing Cloth. But it is distinguished 
by its special dull drawing surface, on 
which hard pencils can be used, giving 
clean, sharp, opaque, non-smudging lines. 

Erasures ore mode easily, without 
damage. It gives sharp, contrasting prints 
of the finest lines. It resists the effects 
of time and wear, and does not become 
brittle or opaque 

Imperial Pencil Tracing Cloth-is right 
for ink drawings os well 
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IMPERIAL PENCIL 
TRACING CLOTH 


SOLD BY LEADING STATIONERY AND DRAWING MATERIAL DEALERS EVERYWHERE 


SOuth 8-4240 


BRANCH OFFICES 


441 Lexington Ave 627 Powers Bidg P.O. Box 5604 
New York, N. Y Rochester 4, N. Y Phila. 29, Pa 
Tel. VAnderbilt 6-1684 Tel. BAker 8701 Tel. Victor 4-8679 


Lorge trommel 
screen in opera- 
tion ot lead and 
zinc concentrat- 
ingplont, Picher, 
Oklo, s H&K 
Perforated 
Metal 


He MÀ METALS 


In the lead and zinc concentrot 
ing plonts centered about the 
northeast corner of Oklahoma, 
H & K Perforated Metals are 
widely used for every screening 
need One of the equipment 
dealers there, R. Kennedy & Co., 
Picher, Oklahomo, writes: “Almost 
all of the commercial screening in 
this district is done with H & K 
Perforated Screens. They hove 
proven to be more efficient and 






Harrington & 
PERFORATING 
5630 FILLMORE ST. 


CHICAGO 44, ILL. 
114 LIBERTY ST., N. 








A PERMANENT SCREENING STANDARD 
FOR THE LEAD AN 


D ZINC INDUSTRY 


more economical than any other 
type of screens thot have been 
tried” 

Convincing testimony, this — and 
worthy of consideration in your 
screening, filtering or other per- 
forated metal needs. Other sheet 
moterials—plastics, plywood, 
rubber, fabrikoid, etc.—also per- 
forated 






Write for 
literature 


as 


Y. 6, W. Y. 





Paopvcr ENciNEERING — Mancu, 1949 


LL WELL IC M 










FLEXIBLE HOSE LINES 
with DETACHABLE FITTINGS 


Easily assembled in 
your own shop. 


Operating tempera- 
tures from —40^ to 
+275° F. 


For use with hydrav- 
lic fluids, lubricating 
oils, water, air and 
many other fluids. 


SELF-SEALINMG 
UTILI 


Allow separation and 
reconnection of fluid- 
carrying lines without 
loss of fluids or inclu- 
sion of air. 1 coupling 
takes the place of 2 
hand-operated valves. 


Aeroquip for Better Performance, Maintenance and Service 


AEROQUIP CORPORATION 


JACKSON, MICHIGAN 


383 Wareham Bidg., Ragerstows, Md. © 2912 WE. 28th St.. Fort Worth, Texas © 1051 North Hollywood Way, Burbank, Cal. + 1419 2d Ave. So., Minneapolis 4 © le Canada 
12-14 Statford Street, Toronto, Canada 
Aeroquip Products are Fully Protected by Patents ia U. S. A. and Abroad 
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A "NEW" SMALL 
REVERSING CONTACTOR 


... a result of three years 
experience in actual service 


for Continuous 


Duty Control 


OF EITHER AC OR DC 
EQUIPMENT 


Ideal for "Built-in" applications... 
Completely serviceable from the front 


Tu FIRST small reversing contactor, 
introduced by Struthers-Dunn over 3 
years ago, represented a big improve- 
ment over existing methods of control- 
ling hoists, door operators and similar 
equipment. The design of this new 
contactor, Type 175K XX is based on 
broad experience in applying the orig- 
inal unit and incorporates still further 
advantages including greater rugged- 
ness and the ability to withstand con- 


tinuous service. Ratings are as follows 


AC single bbase: 1 hp. 115 or 230 volts 
AC polypbase 2 hp. 110 or 220 volts 

1 hp. 440 or 550 volts 
1 


Direct current hp. 115 or 230 volts 


Two 3-pole solenoids, for forward 
and reverse operation, are mounted on 4 
common frame and mechanically inter- 
locked to prevent simultaneous closure 
Contacts are completely insulated with 
melamine. Open arc chutes allow rapid 


cooling and escape of ionized Kases. 


Auxiliary contacts can be added for 
electric lock-up or interlock. All fixed 
contacts are interchangeable as are the 
moving contacts and corresponding 
parts on each solenoid. All parts are 


easily replaceable from the front. 


Write for Data Bulletin 7100. 


STRUTHERS-DUNVY 


Struthers-Dunn, Inc., 150 N. 13th St., Philadelphia 7, Pa. 


ATLANTA è BALTIMORE è BOSTON è BUFFALO e ROCHESTER © CHARLOTTE 

CHICAGO eè CINCINNATI @ CLEVELAND e DALLAS è DENVER è DETROIT 

HARTFORD * INDIANAPOLIS è LOS ANGELES èe MINNEAPOLIS « MONTREAL 

NEW ORLEANS « NEW YORK eè PITTSBURGH è ST. LOUIS è SAN FRANCISCO 
SEATTLE * SYRACUSE è TORONTO 
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Rubber and As- 
phalt floor tiles 
most efficiently 
die-cut on Hobbs 
Tri-Power Die 
Press 
For intricate or simple design forms in 
the cutting of cloth, rubber, paper, as 
bestos, plastics, etc, specify Hobbs Tri- 
Power Die Press. Write for Folder #40. 


HOBBS 
MANUFACTURING CO. 
Worcester 5, Mass. 


a A "END T3: 


dT NO LE 


Measuring liquids 
MS and accura- 
tely is quick work 

for Ledeen Heavy 


Duty Cylinders. 
Push 


or pull, 


A simple adjust- 


ment controls 


the volume tilt or turn, 


lift or lower, 


open or close, 


Send for 


Bulletin press or squeeze. 
Available 


from stock 


E s ACA 


LEDEEN MANUFACTURING DIVISION 
1602 SAN PEDRO * LOS ANGELES 15 CAL 
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ELECTRO DYNAMIC MOTORS 


L| 


\ 


€.D. Drip Proof In 
dustrial Motor. For 
use under ordinary industrial 
conditions not requiring pro- 


tection from splashing liquids or from atmosphere laden with dirt 
or metal chips. 


There's an E.D. ENCLOSURE for Every Installation 


r 


SPLASH PROOF 
For installation 
where the motor is 
subjected to splash- 
ing liquid or hosing 
down for cleaning. 


TOTALLY ENCLOSED 
(Fan Cooled) 

For use in dirt-laden 
atmospheres, espe- 
cially where the in- 
stallation requires a 
motor of compact 
dimensions. 


TOTALLY ENCLOSED 
(Non-Ventilated) 
For use in exception- 
ally dirty atmos- 
pheres, particularly 
when metallic dust is 

present. 


Also a Complete Line of DIRECT CURRENT 
Motors and Generators. Literature on Request. 


Industry is learning what marine engineers have known since 1880 


Unique Manufacturing Methods 
Now Assure You Longer Service, 


Greater Operating Dependability 


It's true! E.D. industrial motors give you the same extra 

length of service, the same staunch dependability that 
E 

have caused Electro Dynamic’s famous marine units to 


be specified for over $i of America's new ships! 


Men who know E.D 


motors will tell you that it's at 
the windings— the heart of the motor —that these fine 


power plants achieve their great reliability and long life. 
produce E.D. windings have long 
ing job a motor maker 


been schooled in the most exact 


t 


has to face of meeting and surpassing the rigid 


standards set by naval architects and engineers. The extra 
care and superior insulation materials required in motors 
for gruelling marine use. are plus qualities inherited by 


the entire E.D. industrial line 


You'll realize what sturdiness and durability in a 


motor can mean when you see the cast E.D. frames, 
ribbed for extra strength, cast with feet as integral parts 
for greater rigidity, accurately machined to close toler- 


ances for proper alignment 


You'll be amazed that any motors can be so pains- 
takingly made of such high-quality materials, yet be 


competitively priced 


Write today for information and literature on Electro 


Dynamic industrial motors. There's no obligation 


ELECTRO 
DYNAMIC 


ELECTRO DYNAMIC « Division of the Electric Boat Company * Bayonne, N. J. 
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The practical answer to longer 


appliance utility & safety... Brady FOR COOLANTS, 
a ~~ AIR-CONDITIONING, 


Pumps REFRIGERATION 
STRAIN RELIEF BUSHING © All-bross construction, 


Molded of NYLON rust proof, light weight, 


low cost. Heavy duty 
oversize motor, totally 
enclosed. Ball bearing, 
In Conodo 


one-piece shaft. 


Special pumps designed, engineered and 
manufactured to meet your requirements. 


F. E. BRADY PRODUCTS, INC. 


18TH AT EBRIGHT g MUNCIE, INDIANA 





Look what HEYCO does! 


7*4. ABSORBS CORD PULL, PUSH AND TORQUE ] 


; 2. INSULATES WIRE FROM CHASSIS 
j| 3. PREVENTS WIRE FROM FRAYING 
4. ELIMINATES TYING WIRE KNOTS 


@ The Heyco is a Nylon insulating grommet that grips the 
wire in a vise-like grip in addition to insulating the wire 
from the chassis. It does not injure the wire vet it anchors 
it firmly to the product, thus preventing strain on termin- 


als. Heyco eliminates cord wear at chassis entrance and is 
available with spring extension for applications requiring 
wire movement. Illustrated Bulletin on request 
HEYMAN MANUFACTURING COMPANY . K 
KENILWORTH 3, N. J No doubt there is one of “our own alloys.” or 
one of the many non-ferrous alloys we make 
that will meet your exact requirements. At 
rance any rate. our long and varied experience as 
uct Appe? Metallurgical Engineers and Founders is at 


your service for any problem or product you 


— may have. 
j SENT p RECEIPT OF Write us for advice and latest literature. 
p TEST SAMPLE WIRE SPECIFICATIONS 


m o ES MANGANESE BRONZE 


COMPANY 


prod 


—— 4705 Rhawn St. Holmesburg, Philadelphia 36, Pa. 
HEYCO ELIMINATES STRAIN ON TERMINALS | Pittsburgh, Po. 40 YEARS' EXPERIENCE 
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EX-CELL-O Special Machine - 
Combines Operations to 


Save Handling...Save Man. - 
Hours...Save Space 


This Ex-Cell-O Special Machine for turning 
the tapered ellipse on automotive 

pistons does a complicated machining job 
while still maintaining a high rate 

of production and fine finish. 

Ex-Cell-O used as a basis 

for this operation 

a standard Style 61 Precision 

Cylinder Boring Machine. 

Production is 180 pieces 

per hour net. 

The engineering "know-how" 

that makes a job 

like this possible is available 

to you through Ex-Cell-O. 

Write Ex-Cell-O in Detroit today! 


EX-CELL-O CORPORATION ?.*':?3:11.2.7 


Special Multiple Way-Type Precision Boring Machines © Special Multiple Precision Drilling Machines © Precision Boring, Turning, and Facing Machines and 
Fixtures © Precision Cylinder Boring Machines © Precision Thread Grinding Machines © Precision Lapping Machines © Precision Broach Sharpening 
Machines * Other Special Purpose Machines * Tool Grinders * Continental Cutting Tools * Broaches and Broach Fixtures * Counterbore Sets * Grinding Spindles 
Hydraulic Power Units * Drill Jig Bushings * R.R. Pins and Bushings * Fuel Injection Equipment * Dairy Equipment * Aircraft and Miscellaneous Production Parts 
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SAVINGS 
START IN 
THE 
FOUNDRY 


This Advance casting weighs 37,000 ths. It is a half-round 
base for a big radial drill. The diameter is 23 ft. Our customer 
passed many nearer foundries to give the job to us. 


Ir ıs a rather large undertaking ployed on our gray iron and alloy castings 
to mold and pour an 18!/9-ton casting. The which require precise machining. That's 
job is all the more serious when the cast why we are doing jobbing work for cus- 
ing is a radial drill base with the entire tomers hundreds of miles from Dayton. 
top surface, the rim, and approximately The freight is insigniticant compared to 
190 ft. of T-slots to be machined. Such a the savings in machining cost. 
casting has to be right in every respect to If you have been getting castings which 
avoid excessive machine-shop cost involve welding or repairing because of 

In our founding of Strenes Metal cast blowholes, cold shuts, cracks, sponginess, 


‘Il find th 
| the greatest care etc., it will pay vou to consult with us. you in em 


to produce sound, accurate, predictable Write, wire, or phone for complete in- 


castings. The same techniques are em- formation. easier, faster 


THE ADVANCE FOUNDRY CO. if 
DAYTON 3, OHIO if you... 


ADVANCE CASTINGS 


STRENES METAL © ALLOY GRAY IRON © GRAY IRON 


dies, we have exercise: 


e J f , 

Why ql don t ag 
"DARN IT!" 
as oflen as they didi 


he girls a break with longer las 


f 


¢ apparel. And rayor 
n McKee glass godet wt 
1 * nr c "wc gode 
g processes. These god When you need specific information on ma- 
t ind by McKee to 


terials, finishes or parts, reach for your 
Sweet's File for Product Designers (the 
Istrics "n big orange file t contains 169 ma 
nufacturing 
cases, McKee 
lucts—appli- 
r blank 


few. In speeds find 


sorbers 


If Sweet's > for Product Designers ts 
not available in your office, make request 
immediately for application form. Files are 
distributed FREE to qualified organiza- 


tions and individuals 


wm d need Í vou u idustrial or commercial glass 
k ^ 1 uu think glass might replace other 
. mater pr M r operations, it will ^ E: z 
— pay vou to call on us a a 
Godet Spinning Wheel. An integral part of S 7 
rayon stretch spinning machines. Made of McKEE GLASS COMPANY -— - 
McKee Glasbake brand boro-silicate glass 


strong, inpervious to rayon acids . Estoblished 1853 Ca TACO © * € & 4851 


produced in tens of thousands to exacting 


specifications Product Development Div., Jeannette, Pa. for easier, faster selection of products 


MAKERS OF THE WORLD'S MOST COMPLETE LINE OF GLASS COOKING WARE 119 w 40th ST NEW YORK 18, N. Y 


276 Propucr ENGINEERING — Marcu, 1949 





D 
* 
^ m 
— wt 
PET. È 
Y (tv = un 
1 J » A i p = n 
era Saray at - 
. Mer * 
M i 
ae t E 
—— elc S 
— — 


VIM LEATHER 
and 


VIX-SYN RUBBER 
Engineered 
PACKINGS 
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No one type of packing will fill all needs. That's 
why we supply all kinds: VIM Leathers of many 
shapes and consistencies, Vix-Syn fabricated and 
homogeneous synthetic rubber, and “O” rings 
This complete line enables Houghton to make un- 
biased recommendations based on service condi- 
tions. We invite inquiries for both packings and 
engineering advice. Write— 


E. F. HOUGHTON & CO. 
303 W. Lehigh Ave., Phila. 33, Pa. 





DELCO 
MOTORS 


STAND UP TO THE JOB 


Here at the factory, Delco motors are 
rated in terms of horsepower. In the 
field of industry, we are proud to say, 
they are rated tops. Large or small, 
every Delco motor is built to carry its 
rated load and to keep on carrying it 
even under the most adverse condi- 
tions. When you count on Delco 
motors for power, you don’t have to 
count on down-time. 


M 


DAYTON: OHIO 


Delco’s ability to deliver continuous, 
trouble-free power is due to special 
construction and design features— 
such as positioned bearings, Delcote 
coil insulation, corrosive-resistant 
cast iron frame, positive lubrication, 
dynamically balanced rotor and shaft 
assembly, water-tight conduit box. 


For complete data on Delco Motors, 
address Delco Products, Dayton, Ohio, 
or our nearest sales office. 


DELCO MOTORS 


DELCO PRODUCTS, DIVISION OF GENERAL MOTORS CORPORATION 


SALES OFFICES: CHICAGO e» CINCINNATI * CLEVELAND, * DETROIT * HARTFORD, CONN. 
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Double Gauge Oxygen Welding 
and Cutting Regulator, made by 
John Nageldinger & Son, Inc., New 
York, 
for the regulating and control of 
compressed gases since 1880." The 
cutaway illustration of the regula- 
tor is full-scale. All seals in the body 
are metal-to-metal, no gaskets be- 
ing used. All parts, excepting the 
steel spring and nylon valve seat, 
are copper and copper alloys made 
by The American Brass Company. 


Manufacturers of apparatus 


Take a good look 
at a 22%. saving 


Haren GAS PRESSURES and sand 
castings just don’t get along together. 
In fact, when test stand rejects on 
this job ran as high as 30% at several 
thousand pounds pressure, something 
had to be done about it... for not 
only the castings, but all machining 
operations were a total loss. 

The manufacturer consulted The 
American Brass Company. Dies were 
made with a few slight changes in 
design and Anaconda Die Pressed 
Forgings, made of extruded rod, were 
supplied as illustrated here and on 
the following page. 

Good news followed quickly: 
"Leakers" became a thing of the 


past, for these twice-wrought, dense 


ANACONDA 
DIE PRESSED 
FORGINGS 


grained forgings are gas, air and 
water-tight. Rejects during machin 
ing dropped from an average of 18% 
to less than 1%. Combined tooling 
and machining costs were cut in half! 

In this instance, the switch to 
Anaconda Die Pressed Forgings 
resulted in a net saving of 2295 —with 


rejects and costs down...dependa 


bility and profits up. 


THE AMERICAN BRASS COMPANY, General Offices: Waterbury 88, Connecticut 


Pe rhaps si 


milar savings could be 


made on your product 





The five Anaconda Die Pressed Forgings 
illustrated here in slightly less than full 
scale are being used in the Nagel 
dinger Regulator shown above. See the 


previous page for the complete story 


CONSISTENT DIMENSIONAL 
ACCURACY - LONG TOOL LIFE 


UNIFORM, DENSE GRAIN STRUCTURE 
GAS, AIR AND WATER-TIGHT 


Don't be misled 
by their good looks! 


Of course they're handsome, but make no mis- 
take —these die pressed forgings are huskies 
throughout...solid, dense-grained working metal, 


with twice the strength of ordinary sand castings. 


They're easy to machine, too—and more uniform 
than peas in a pod. Often it’s simply a matter of 
drilling and tapping a few holes, threading a boss, 
i j SMOOTH TEXTURE- 
or machining a mating fit—and they’re ready for 


LOWER FINISHING COSTS 
assembly. 


If the production of unusual shapes is taking too 
big a bite out of your profits, send us a drawing. 
pattern or sample part, together with functional 
data. There's a very good chance that we'll be able 
to help you... we've done it hundreds of times 


for others. For general information on Anaconda — 3 

Die Pressed Forgings, write for Publication B-9. P 
‘ ^ 

o 


THE AMERICAN BRASS COMPANY - 


General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 


In Canada: Anaconda American Brass Ltd., New Toronto, Ont. DIE PRESSED FORGINGS 


AVAILABLE IN COPPER, BRASS, BRONZE AND SPECIAL COPPER ALLOYS 





JOHNSON BRONZE 


SLEEVE BEARING 
DATA 


The Lubrication of 
Sleeve Type Bearings-! 


— bearing perform- 
ance is governed toa 
great extent by the selection of the 
bearing material, the bearing design 
and the method of lubrication. By 
determining these factors, in rela- 
tion to the operating conditions, we 
have the basis for the selection of 
the proper bearing to deliver the 
desired performance. 

In consideration of the lubrica- 
tion factor, we must determine the 
following points: Speed, load, vis- 
cosity of lubricant, bearing mate- 
rial, clearance, bearing design, 
nature of the rubbing surfaces, op- 
erating temperature and method of 
feeding and distribution of lubricant. 

While the primary purpose of lu- 
brication is to eliminate mechanical 
friction and to prevent wear and 
corrosion, no appreciable amount of 
power can be transmitted on the 
best of bearing materials without 
definite lubrication. Heat develops 


rapidly when the shaft operates in 
direct contact with the bearing. 
Heat is also developed beyond the 
normal radiating capacity if the vis- 
cosity of the lubricant is too high in 
relation to the speed of the shaft. 

lt is a mistaken idea that any 
type of oil or grease will provide 
suitable lubrication. The extensive 
research accomplished by the pro- 
ducers of lubricating materials en- 
ables any user of bearings to select 


Oil Grooving 


@ The purpose of oil grooves is to 
assure proper distribution of the lubricant 
along the length of the bearing in the 
region just ahead of the loaded area (see 
above). Complicated and elaborate grooves 
are in most bearings neither necessary nor 
useful; they render manufacturing more 
difficult, and, if not properly placed and 
executed, may do more harm than good 
because they may assist in interrupting 
the oil film. 

Deep grooves should always be avoided 
and both edges of any oil groove should be 
rounded off to permit free entrance of the 
oil into the clearance. 

Grooves should never be located in the 
high-pressure area of an oil lubricated 
sleeve bearing. 

In order to obtain quick and uniform 
distribution of the oil along the length of 
the bearing, the oil groove should extend 
axially from the point of entrance and 
should stop short of the ends of the bear- 
ing to minimize oil leakage. 


Propuct ENGINEERING 


Marcu, 1949 


In applications where the direction of 
rotation changes, spiral oil grooves ap- 
proaching the high-pressure area, like 
those shown in (a) and (b), might be 
expedient. 

In many types of split-half bearing, es- 
pecially when pressure lubrication is used, 
longitudinal chamfers (relieves) on each 
side of the bearing halves, are sufficient to 
secure distribution along the length of the 
bearing. 

As to the points of the oil entry into the 
oil grooves, they should always be located 
ahead (relative to the direction of the 
shaft rotation) of the pressure area; that 
is, in the unloaded side in bearings with 
constant load direction. 

In applications with changing load di- 
rection, the oil entry should be placed at 
points of minimum oil pressure. 

For very long bearings, two oil entrances 
might be expedient or necessary; if so, 
they should be connected by one axial 
distributing groove. 


SLEEVE 


JOHNSON BRONZE 


BEARING 
DATA 


the exact type required for his ap- 
plications. In certain applications 
it is necessary to provide protection 
to the lubrication by the use of seals 
or the design of the bearing. This 
prevents the lubricant from seeping 
out with consequent loss and dam- 
age to material in process. 

With the starting of the shaft the 
frictional resistance is high. As the 
speed increases, the lubricant under 
the influence of the moving part, 
plus its adhesive qualities, builds up 
a relatively thick film between the 
surfaces at the point of nearest ap- 
proach. The shaft then undergoes a 
displacement in a direction at right 
angles to the line of load. The con- 
tinued speed of the shaft creates a 
film pressure which increases until 
an equilibrium is established. 


* * $ 


Te CURVE, as shown at left, represents 
the distribution of the calculated 
values of pressure in relation to the bearing 
reaction. The load-carrying capacity is 
governed by the maximum pressure that 
can be developed under the existing condi- 
tions. If the load pressure is down—as 
illustrated —then the curve indicates that 
the lowest pressure is practically opposite. 
Obviously this is the proper place for the 
intake of the lubricant. 


H 
Engineering Service 


Johnson Bronze offers manufacturers of all types 
of equipment a complete engineering and metal 
lurgical service. We can help you determine the 
ex. ct type of bearing that will give you the greatest 
amount of service for the longest period of time 
We can show you how to design your bearings so 
that they can be produced in the most economical 
manner. As we manufacture all types of Sleeve 
Bearings, we base all of our recommendations on 
facts free from prejudice. Why not take full advan 
tage of this free service? 


This bearing dota sheet is but one of a series. You can get 
the complete se! by writing to 


SLEEVE BEARING HEADQUARTERS 


508 S. MILL ST. + NEW CASTLE, PENNA. 
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how LORD 
helps 7OCCO 
stand the 


Now electronic induction heaters 
can be used in the shop. 


Electronic tube 
laboratory because th 
the gaff” of shop 
After four years 
Crankshaft C« 


proved a dependable shop t 


f inten 


mpany found 


in numerous applications 
Four Lord Plate Form Mountings effectively 
Contactor Panel Assembly and protect the Toccotron fror 


tory disturbances in the shop, regardless of their direct 
assemblies ais tected by Lord M 


Whether y 
if your pr 


are pr 


i make electroni 1assive machinery 
luct is exposed xternal bration 


a Lord Vibration C 


lurabilit y and customer 


r if it has 


ving parts tem will increase its 


appeal. Consult a Lord engineer 


See our 
Designer 


Bulletin 


r write for Bulletin 90 


1949 File for Prod 
today It des 
product and services 


in Sweet's du 
ribes 


the mplete line Lord 


LORD MANUFACTURING COMPANY, ERIE, PA. 


Canadian Representative 


Railway & Power Engineering Corp. Ltd. 


Vibration Control Systems 


Now Jeaminatà Con Be 


ATTACHED & SOLDERED 
in ONE rea Creration! 


E D ETIN 
PAREM ERE |, 

lOAORCAOACAOROROROR] 
ARARARRRRR 

\ LUMA 


The greatest innovation in attaching 

terminals to wires is now available to the industry . . . “Pre-sol- 
dered” TANDEM TERMINALS! Made in various sizes and types, 
these remarkable, production-proved terminals (supplied on reels) 
can be applied at rates up to 1200 per hour by a new Terminal 
Attaching Machine that cuts off, clinches and solders terminals in 
one instantaneous operation. Handling of loose terminals, solder 
and flux are eliminated to reduce costs and boost production on long 
runs. Standard types available. Send for detailed information, 
enclose sample of wire and terminal now used. Address Dept. B. 


For ordinary runs in moderate quantity we continue to produce 


SEPARATE TERMINALS for ELECTRIC WIRES 


We also make SMALL METAL STAMPINGS Exact to 
Customer's Prints. Modern Plant and Equipment. Mod- 
erate Die Charges. Precision Work. Prompt Service. 


PATTON-MacGUYER COMPANY 
17 Virginia Avenue, Providence. I. 


Sier-Bath 


GROUND or SHAVED 


Gears 


for compact mechanítal design 


The extreme accuracy 9f Sier-Bath Ground and 
Shaved Gears mgkes it pragtigmble to réduce the 
size Of the gear train, without redueing loads or 
speeds. Consequently, a more 

is possible. Sier-Bath uses only the 


act design 

est and 
most efficient machinery for shaving spiral and 
Spur g@ers up to 24” diameter and for grinding 
Spur gears to 16%) spiral gears te 10", splined 
shafts (beth straight side and involute) up to 
42° long. Send your specifications today for 
quotation. 


ALSO MERS. OF SIER-BATH GEAREK & SCREW PUMPS 


FOUNDED 1905 MEMBER A.G.M.A. 


x9 fer-Bath 
GEAR and PUMP CO., lnc. 


9262 HUDSON BOULEVARD NORTH BERGEN, NEW JERSEY 
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That’s because Sirvene means something different 
cation. Primarily it is a specially compounded elastomer 
meet a critical operational requirement. No two uses of Sir 
alike. Every purpose, every design and every formula is ind 
You, the design engineer, determine the need and type, and Sir\ 
engineers work with you in developing the particular part required 
for the efficient operation of your mechanism. The physical properties 
and resistance qualities are custom developed to do just vour job 
At the same time, the name Sirvene automatically implies one of 
the longest experiences in elastomer development in this country. 
Chicago Rawhide was one of the first to pioneer in combining elastom- 


ers for the purpose of producing specified qualities and characteris 


Today, many outstanding leaders in all branches of industry depend 


upon Sirvene for the solution to previously “‘impossible’’ mechanical 
sealing and protection problems. Sirvene can also mean success in 


your search for an unknown pliable part. 


CHICAGO RAWHIDE MANUFACTURING CO. 


1299 Elston Avenue Chicago 22, Illinois 


Sirvene products include diaphragms, boots, gaskets, oil seals, 
washers, packings, and other special molded mechanical pliables 
OTHER CA 
PRODUCTS 


Pearecr 


NN ENGINEERS: For basic informo- 
SNS a tion, write for your copy of “Enginee- : 
o ing with Sirvene.” There is no charge. i i TE E -F E | 


New York © Philadelphia © Detroit * Los Angeles © Cleveland © Boston 
Pittsburgh © Sen Francisce © Cincinnati + Pertlend + Syracuse * Peoria THE SCIENTIFIC COMPOUNDED ELASTOMER 





MARTIN-HUBBARD CORPORATION 


Engineering Consultants 


Computers — Servomecha 


Ir strumentation for Nu lear Re earch 


Applied ultrasonic research and development 


ruction of scientific instruments 


> spe ifi 


formar 


ations 


jnique electrical 


nachinery 


Telephone: CApitol 7-699 i Address "MARHUB:-Boston" 











USE "O" RING SEALS 


(The modern packing method) 


for SIMPLICITY * RELIABILITY * LOW COSTS * SPACE SAVINGS 


Three O" Ring Seals are used in this 
Automatic Cylinder Speed Control 
Valve made by AIRMATIC VALVE, INC. 
of Cleveland, Ohio. This valve, placed 
in a fluid line between the operating 
valve and the cylinder, automatically 
controls the piston stroke at any 
selected speed. 

The lower two “O” Rings in the 
poppet assembly are rolled into spe- 
cial grooves. The adjustment stem 
“O” Ring is installed in a standard 
groove. All are leakproof on air, oil or 
water to pressures over 1000 P.S.I. 

This valve is one of many examples 
that prove how ''O" Ring Seals solve 
tough problems. 

1 


@ Investigate 
“O” Ring Seals. 
Consult the 


"O" Ring PLASTIC and RUBBER 


specialists. —— Products, Inc. m 
Send for our 


eee t 


CECT met 


“O” Ring Oakridge Drive, Dayton 1, Ohio 
Handbook. 
It's free. 


gp "How to = = m 


| Plan and Control 1 


Production | 
I —for greater speed 
i and efficiency 


This guide brings you tested 
and improved methods of rout- 
ing, scheduling, dispatching, 
inspecting, following-up. 


PRODUCTION 
CONTROL 


By L. L. Bethel, W. L. Tann, 
F. S. Atwater and E. E. Rung 
Second Edition, 284 pp., illustrated, $3.50 


can get greater volume at lower cost 
ese successful methods of production 
ind control. This guide book helps 
more effectively your everyday 
routing, scheduling, dispatching, 
nspecting, and following-up. Based on prac- 
tical experience t reflects current factory 
methods than 185 representative com- 
panies in all type f industries 
It brings you e principles behind improved 
hundreds of techniques 
rial cases. Operation an- 
osts—preparing a master 
orders into production 
t record keeping — 
other planning and control 
ed and evaluated 


Gives you up-to-the-minute guidance on: 


of sales and production volume— 
ntories and costs-——methods of 

nd dentificatior master route 

ng stores records—what “control” 
e plant organization and methods 
bution. Put this handy volume 

r reduction line to help 
and develop a sound sys- 


ntrols our plant 


Check these 15 “how-to” chapters: 


|. The Concept of 8. Scheduling 
Control Production 
Organization for 9. Dispatching 
Control 10. Follow-up- 
Production Expediting 
Forecasting 11. Control of 
Product Develop- Materials 
ment 12. Classification and 

5. Production Analysis Identification 
Relating Budgeting 13. Quality Control 
to Production 14. Relating Cost to 
Routing of Opera- Production 
tions and Processes 15. Coordination 


10 DAYS FREE EXAMINATION 


r —__ SS SE EE Eee o 0f 
McGRAW-HILL BOOK $ B. Ine Í 
= W. 42nd St., N.Y.C., 18, N. 


e a copy of Bethels PRODUCTION 
CONTROL f ays" examination on approva 
In 10 da mit 0 is a few cents 


hook p tpaid * 


FPH 49 
We pay postage and packing charges if 
th vour arder. Same 


"^ return 
privilege 
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HERE'S THE 
NEW BOOK 
THAT GIVES 
THE ANSWERS, 


The Philadelphia GearMotoR is a 
self-contained, extremely compact 
unit that conforms to the recom- 
mended standards of the American 
Gear Manufacturers Association and 
National Electrical Manufacturers 
Association. . . . Available in single, 
double and triple reductions 
Range of speeds: 780 through 7.5 
R.P.M. Motor Rating from 1 H.P 
through 60 H.P A-c or D-c. 


Send for new 42 page illustrated 
catalog, which contains full in- 
formation and data necessary for 


ordering 


Cross section 
view of Double 
Reduction Gear- 

MotoR. 


Gear Works. INC. 


ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 
NEW YORK + PITTSBURGH + CHICAGO 
IN CANADA: WILLIAM AND J. G. GREEY LIMITED, TORONTO 


Industrial Gears and Speed Reducers 
LimiTorque Valve Controls 
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“These great NEW products 
by Boston Gear save you time and 
money... make your job easier” 


Designers .. . Manufacturers 
... Maintenance Men... See 
how you benefit from these 
new, modern-design 
pillow blocks and 
flanged cartridges. 










D DO YOU HAVE A 
SHOCK OR VIBRATION 
CONTROL PROBLEM? 































Then you'll want a copy of the 
New Barry Catalog describing 
the fundamental considerations 
in solving shock and vibration 
problems 


[xe cancer ud 


ord 






















New Barry Catalog 
also contains 



















Oo 
F S * Graphs 
(* | | S * Descriptions 
1F — * Illustrations 
— I| | 


ot these specifications and xe ) | -e List of uses 
advontages . . ." IN 
€ Bearing is self-aligning. Spherically | 


ground O.D. cuts mounting time be- | 
cause bearing aligns self on shaft. 


Typical Barrymounts shown in 
this Catalog are used for: 













“These brond new flanged cart- 
ridges ond pillow blocks are easily 
^ installed . . . self-aligning 


«++ Quickly serviced. You 
hove less to do all 
* along the line!" 


"m 






machine-tools 
punch presses 
motor-generator sets 
motor-fan sets 
electronic instruments 


€ Smooth running through a long serv- 
ice life is assured by highest quality 
alloy steel races and chrome alloy 
steel balls. Inner race is locked to shaft 
by two precision ground thread set 
screws set at 120 degrees. 

















€ New oil-resistant seal of layyrinth 

design provides dirt-free lubrication 

chamber. Seal is integral with bearing, | 
permitting unrestricted misalignment | 
of bearing. Design allows excess grease 
to escape without danger of blowing | 
out seal. | 














and many other uses—includ- 
ing airborne, shipboard, and 
other military applications. 








€ Bearing is prelubricated and can be 
placed directly in service. Alemite fit- 
ting makes regreasing easy, conven- 
jent. 


@ Rigid mounting provided by solid, 













one-piece cast iron housing. Slotted 

holes in base make bolting down 

quick, simple. Barrymount Type C-2000 used 
€ Both flanged cartridges and pillow on Motor-generators and 
blocks are available for shafts 1" to motor-fan sets. 





1',” diameter. 


ak ! VIBRATION and IMPACT 
FREE / Send for special bulletin which 
@ tells you all about these new 


Pillow Blocks and Flanged Cartridges. 










In addition to a complete line 
of highly engineered Vibration 
and Impact Isolators we offer 
an Engineering Consulting 


SE EE EE — Service on special problems. 
| 
SN NN PEORIA | * Send for New Catalog 
BN codi — eund | *Outline Your Problem 
B ss ——— NN | © EIN quo tlm 


o f th Id’ t lete li BOSTON 
ne o e wor $ mos! compiele lines 
71 distributors in major cities G6 E A E Ld e R K 5 


84 Hayward St., Quincy 71, Mass. 


Laaaacaannanannancnnnannnananancanannannnananannccnnnn 
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THE BARRY CORPORATION 


L N BARRY N 


P d 174 SIONEY STREET 


CAMBRIDGE MA 
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This catalog has just been revised, to include the 
latest developments in the success story of Honey- 
well Mercury Switches. It’s brief, to the point . . . 
tells the story without wading through reams of 


pages. 


| 
| 


But, it contains all of the information vou'll need 
at vour finger tips... including leads, terminals 
and mounting clips. Send for Catalog 1343, today 

. and use it to specify Honeywell Mercury 
Switches in your next design job. They'll help 


you bring your products up-to-date! 


MINNEAPOLIS-HONEYWELL REGULATOR CO. 
BROWN INSTRUMENTS DIVISION 
4459 Wayne Ave., Philadelphia 44, Pa. 


al cities of the United Stotes, Canada and throughout the world 


@ POSITIVE CONTACT 


@ LONGER LIFE 
@ WIDE SELECTION 


WHEN YOU WANT 4 © EASE OF ACTUATION | SPECIFY THE HONE ELE 
wie” 


MERCU 


i 


e (levier y Wf rerlehei 
FOR POSITIVE CTION 


tx o Ies 
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The EXTRA SOMETHING 


thet spells 


TOP 
PERFORMANCE 


BUILT ON ALUMINUM 


N° “primrose path" guides the fancy 
skater to the championship spotlight. 
The amazing feats that thrill her oudi- 
ences were made possible only through 
tireless practice and tenacity of purpose 
— the "extra something" that spells Top 
Performance. 

In the manufacture of Seletron Selenium 
Rectifiers we have labored with similar 
For assured dependable service in tenacity of purpose to impart to our prod- 
all Electronic and Radio applications uct the "Extra Something" that spells Top 
specify Seletron Miniatures. Performance — extra quality in materials 

extra care in maintaining the highest pre- 
cision standards, extra testing and inspec- 
CODE NUMBER SLI SM) $P1 SRI 5Q) tion from start to finish of the production 
Current Roting 75 mo. 100 ma. 150 mo. 200 mo. 250 ma — euch on enseting eee ae fab 
lowed the result must be o product of 
” M 1 dependable performance ond long life. 













Plate Heicht n" ! Me” 1 1 
i Plate Width "s" 1 Hn 


Write today for catalog. Address Dept. PS.I5 


SELETRON DIVISION 
RADIO RECEPTOR CO..Ine. 


Since 1922 in Radio and Electronics 


25! W. 19th $t. * New York 11, N. Y 





STAT DEVELOPING 


Engineers, designers, buyers — write for 6-149 


THE NEW 192 PAGE TIME CUT 15% 
DIALCO HANDBOOK ree 


OF NEW FORMULA = 
Ay yA e À "WU 
cd 27 Ld) f Sfat M 
PILOT ncn — 
DEVELOPER 


| I 
** 1 












LIGHTS 









Complete data 


—cut 15% because this revolutionary 
on the lamps used in pilot lights 


formula liam quick development of all 
the black density available in an emul- 


Í - than 2.000 Underwriters’ Listed a> sion . . . while retaining whites brilliant and clear. 


Pilot Light Assemblies. rom. i 
Here is one example de- — 
signed for NE-51 Neon Lamp «M 
No. 521308-997 
110 or 220 Volts 
@ MULTIVNUE CAP—7 COLORS 
€ BUILT-IN RESISTOR 
Features: @ EXTREMELY RUGGED 
© VERY LOW CURRENT 


Foremost Manufacturer of Pilot Lights | . 
The DIAL LIGHT COMPANY PHILIP A. HUNT COMPANY 


of AMERICA BROOKLYN 
900 BROADWAY, NEW YORK 3, N. Y. ry 


You can save time, too, by shortening exposures 
or stopping down to achieve sharper images. 


GRAPH-O-STAT gives uniformly excellent results 
with all standard types of papers used in copying 
machines . . . develops more square inches of prints 
per gallon than any comparable developer. 

Write for trial sample, stating the make and 
capacity of your machine, 

GRAPH-O—DEPT. B 
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V." UNITITE JR. VALVES 


Hanna !4" Valves control air, oil or water pressures 
up to 500 p.s.i. The control lever requires only 80° 
movement for reversal. Hanna V4" Valves are 4- 
way but can be made 3-way, by plugging one port. 
Three models—column, standard and manifold 
mount—are available. Ideal for tubing and light 
piping. 


Choose from 


a broad 


SOLENOID VALVES 


The Hanna 4-way Solenoid Valve is small, compact, 
with low current consumption. It is adaptable to 
straight line piping—«apacity is equal to rated pipe 
size. Of balanced spool type, it has a built-in solen- 
oid pilot valve. Piping may be from bottom, sides 
or a combination. Available in 3$", 15", 34" and 
1” pipe sizes 


selection... 





HAND OPERATED 
UNITITE VALVES 


for efficient control 


Unitite Valves are suitable as either 3-way or 4- 
way valves, operating at air, oil or water pressures 
up to 250 p.s.i. for the 38”, 2”, and 34" sizes . 
up to 150 p.s.i. for the 1" size. . . and up to 100 
p.s.i. for the 114" size. Three styles—for standard 
mounting, column mounting or manifold mounting 
exacting control needs. All are designed —are available. 





Hanna offers a versatile line 


of precision-made valves to answer your 


and engineered for efficient, dependable operation. FOOT OPERATED VALVES 


Whatever your valve control requirements may Available in 34", 15", 34" and 1" pipe sizes, Hanna 


Foot Valves are ideal for applications where it is 
desirable to have the operator's hands free for 
handling material. Single-pedal and double-pedal 
models, for pressures up to 250 p.s.i., are available 
for use with double-acting air and hydraulic 
cylinders 


be, look to Hanna for the type and size 
you need. Hanna Valves have been used to 
advantage throughout industry for 40 years. 


SPEED CONTROL VALVES 
SEND FOR DETAILS . . . 


Full information on Hanna's complete 
line of valves is yours for the asking. 


For use with air or hydraulic cylinders, Hanna 
Speed Control Valves regulate inflow and outflow 
of either air or oil independently to and from 
one side of piston. Available in standard pipe sizes 
V4", Ng", V5", 34" and 1". They operate with pres- 
sures to 250 p.s.i. for air and 1,000 p.s.i. for hy- 
draulic cylinders 


e Hanna Engineering Works 


HYDRAULIC AND PNEUMATIC EQUIPMENT . . . CYLINDERS. .. VALVES . . . RIVETERS 








1765 Elston Avenue, Chicago 22, Illinois 
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design anti-friction 
efficiency into out-moded 
plain bearing applications 


THE /7/// 77/2 [71, WhY 





















































Use MULTIROL SE Series bear- 
ings on sheaves for maximum 
Shaft diameter of pin and mini- 
| mum housing OD . . . increases 
| load capacity. Lubrication with 
| Alemite fittings need less care 
E than oil bath with plain bearings. 
































201 N. Campbell St., 








In typical capstan applica- 
tion MULTIROL SE Series 
maximum capacity bearings 
fit the small space under the 
cable drum, yet accept large 
diameter shaft necessary to 
carry heavy overhung load. 


On a rotary gear pump, the heavier load capacity and 
comparatively small OD of SE Series MULTIROL Bear. 


ings permits use of larger shaft that resists deflection. 
Precision anti-friction requires less power imput. 


Interested in SE Series MULTIROL bearing 
advantages? Write today for your copy of Bull- 
etin SE-48. McGill Manufacturing Co., Inc. 
Valparaiso, Indiana 





When design demands maximum load capacity in 
limited space . . . plus top anti-friction performance 

. get results with MULTIROL SE Series full type 
roller bearings. MULTIROL SE Series bearings 
afford definite performance advantages over friction 
bound plain bearings. They increase machine effi- 
ciency with the kind of smooth precision operation 
that requires less maintenance for longer machine 
life — power requirements are less for MULTIROL 
bearing equipped machinery. SE Series construction 
is simplified . . . no loose or welded in roller retain- 
ing washers . . . lubrication reservoir built in. 
Smaller radial bearing space with increased load 
capacity permits more compact and less expensive 
housing facilities, All add up to improved anti-friction 
performance. Use with or without inner race in shaft 
sizes from ?4" to 9!4 ". Write for data now! 





IS - 
ee Aes 


7er 











TRADE MARK 
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Ir you are concerned about an actual or anticipated 
metal shortage, you can find the practical solution 
in versatile Masonite Presdwood. Scores of manu- 
facturers in varied industries have turned to this 
remarkable hardboard, fabricated by Woodall, for 
many of their shapes, parts and sub-assemblies. 

Woodall is designing, fabricating and 
supplying Presdwood parts for automobiles, 
radios, refrigerators, washers, trains, furniture 
and hundreds of miscellaneous products of 
all kinds and sizes. 


Even if you feel you are not faced with a 
material problem it will pay you to find 
out about the advantages of Presdwood 
and the facilities of Woodall. You may 
discover a more practical, economical 
answer to both your material and 
production requirements. 

Call or write Woodall Industries, Inc., 
7563 McNichols Rd., Detroit 5, Mich. 


* In addition to Presdwood, Woodall 
fabricates other sheet materials as 
determined by the application. Twenty- 
nine years of research and engineering 
experience underwrite Woodall’s 
fabricating ability. 


27 uta c sali eal i 
VAONA AE KOCSI NAOCARE 
tecto WOODALL [NDUSTRIES |NC. 777 - vii 


Plants in: LONG ISLAND CITY. N.Y. + CLEVELAND, O. * DETROIT, MICH. + MONROE, MICH. + CHICAGO, ILL. + LAUREL, MISS. 


Propuct ENciNEERING — Mancu, 1949 





29] 









What has Cryotherapy 
to do with Vibration under high pressure? 


LINEAR () RINGS? 


| Flared Tube Fittings make 
light wall tubing practical 












— 


ESSEN 
| | H 













Would you switch to light wall 
tubing if you could obtain fit- 





Jaeger Mfg. Co. 
compressors have 


— — tings that withstand vibration 


under high pressure? 
Then you'll be interested in Superseal Flared 
Tube Fittings which are now standard equip- 
ment on steam generators and on air compres- 


Simply this, Cryotherapy is the medical treatment of sors with pressures running up to 600 P.S.I. 
skin disorders by the use of carbon dioxide snow. Now 
this treatment is made practical — simple —effective— and : : ] c 
economical by the invention of the Kiddie Dry Ice tories test maintained a leakproof joint under 
Machine. This dry ice machine is made possible by the pressures up to an amazing 8090 pounds, at 
use of LINEAR “O” rings.* The “O” rings act as a seal 
between the neck of the gas cylinder and the cylinder d : í 
piercing assembly. This assembly is in turn sealed to the Grinnell Company, Inc., Providence 1, R. I. 
discharge orifice with another “O” ring used as a static 







The same fittings in an Underwriters’ Labora- 










which pressure the steel tubing split. 













seal on three surfaces. LINEAR “O” rings are performing 
successfully on the Kiddie Dry Ice Machine at pressures 


of 900 PSI and temperatures that momentarily drop 
to 110 H 


SUPERSEAL FEATURES SAVE TIME, SAVE MONEY ! 


PERMANENTLY LEAKPROOF JOINTS unaffected 
by vibration 

FOR ANY TUBING, including welded steel tubing, 
using a single flore 

LONG, SMOOTH, TAPERED 10° FLARE on fitting 
and inside of self-aligning nut hold tubing securely. 
NO SHEARING ACTION to injure tubing at point 
of flare when nut is tightened. Tubing actually 
reinforced 

REPEATED DISCONNECTIONS without injury to 
tubing 

PRODUCTION FLARING up to 2000 a day on 
inexpensive flaring machine 


STOCKED IN BRASS AND STEEL, 's to '2 















































This is only one of the many outstanding examples of 
how LINEAR O” rings are serving industry and humanity 
on land, on sea, and in the air—everywhere that packings 
must stand rigid use with many different elements and 
pressures under a wide range of temperatures. “O” Ring 






Packings, made of natural or synthetic rubber compounds, 





ire precision molded to extremely close tolerances. They 
ire available in standard sizes from '*" to 15%" I.D., and 
in special sizes as required LINEAR engineering experience 
is at your disposal. May we serve vou”? 













“PERFECTLY ENGINEERED PACK * | 
E CKINGS | a? vtae; 


LINEA a RS GRINNELL 


LINEAR, Inc., STATE ROAD & LEVICK ST., PHILADELPHIA 35, PA 
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A typical automatic Spra- 
Bonderite section in amodern 
finish line. A, cleaning: B, 
water rinse; C, Bonderizing: 
D, water rinse: E, Parcolene 
| rinse; F, dry-off. 


uu fine paint finish on vour product will get 
some rough treatment after it leaves your 
plant. It will be subjected to high humidities, 
exposure, severe wear, and accidental scratches. 


For an amazingly small fraction of the total finish- 
ing cost you can have the protection of Bonderizing 


—assurance of a durable paint finish. injury when paint is scratched or broken. 
Bonderizing—quick, simple, and easy to control If your product has a paint finish, protect it and 
and apply—does these things to protect and pre- your customer's satisfaction by Bonderizing before 

serve fine paint finishes: you paint. 

It provides a secure anchor to hold paint. No po cem PTT ee — —— 1 
i * i i : 
chipping or peeling. , Full information is yours on request. A letter i 
I 
; i will bring you details on Bonderizing and i 
It retards corrosion effectively. i E) E i 
i what it can do for your product. i 
‘ ' i 
It checks the spread of rust at the site of the ' i 


Bonderite, Parco, Parco Lubrite—Reg. U.S. Pat. Off. 


PARKER RUST PROOF COMPANY 
2179 East Milwaukee Ave. e T 
— Detroit 11, Michigan — — " 








BONDERIZING Holds Paint to Metal . . . PARKERIZING Inhibits Rust .. . PARCO LUBRIZING Retards Wear on Friction Surfaces 
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“Tiny—but these 
Phenolite parts sure 


solved that 


ma EU) 


tough insulation 


Y 


problem *" 


@ R-B-M announces a new line 
of general purpose magnetic 
relays with either A.C. or D.C 
shunt coils or series coils for electronic applications 


Relays are available in standard contact arrangement of single 
and two pole normally open, normally closed; or double throw with 
light and heavy contacts. Four and six pole double throw relays 
are available with 3 ampere contacts at 32 volts or less 

For further information write for Bulletin 570. R-B-M DIVISION, 
Essex Wire Corporation, Logansport, Ind. Address Dept. r-s. 








Required 


{ material with very high insulation resistance under all MANUAL AND MAGNETIC ELECTRI ONTROLS 
— FOR AUTOMOTIVE. INDUSTRIAL COMMUNICATION AND ELECTRONIC USE 





spheric conditions—with good mechanics strength and 


ady machinability. Phenolite, laminated plastic, with all 













ese qualities, plus—was the perfect answer 





In your development of efficient, economical 
products, it pays to investigate 






About one-half the weight of 


aluminum, possesses an unu- 
sual combination of proper- 
ENO ties—a good electrical insula- 
tor, great mechanical strength, 
Laminated PLASTIC 


high resistance to moisture; 
ready machinability. Sheets, 






Rods, Tubes, Special Shapes. 















A tough, horn-like material 


with high dielectric and me- 


NATI NAL chanical strength. Excellent 


machinability and forming 


RE qualities, great resistance to 


wear and abrasion, long life, 
light weight. Sheets. Rods, 


Pubes, Special Shapes. i 


with 
The first fish paper dey eloped 


PEERLESS | /70000 immane TWIN SEAL CHECK VALVES 


’ 
Strong, smooth, flexible. with 


INSULATION ¢xcellent forming qualities bubble tight + positive seal 


High dielectric strength. 


Shonta: Mulla, Cail. € Liquid or gas...size Ys” to 1” NPT 
To help you solve your specific development problem— @ Minimum pressure drop—'2 psi to open 
available without obligation— National Research and En- @ Vacuum service, special valves, aircraft 
eT @ Equal performance with sediment or grit 


NATIONAL VULCANIZED FIBRE CO. Write for Data Sheet CV-947 


MANSFIELD & GREEN 


Offices in Principal Cities 
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1051 POWER AVENUE 
CLEVELAND 14, OHIO 






Since 1873 








= Here's what they say about P-K | 


Socket Head 
Cap Screws 







TOOL CRIB BOSSES say sorting is 
made easier, speeded up . . . just a 
quick glance at the head of any P-K 


ASSEMBLY LINE OPERATORS report 
valuable time saved because sizes are 


always issved correctly . . . no time out 
Cap Screw reveals its size. 


e 
NEW HELP agree sizes can be 
learned faster . . . also, the Size- 


Mark protects them from errors. 


Plus... GEAR RIP". .it simplifies work! 


to find out — job moves faster, 


SALES MANAGERS, TOO, 
recognize the Size-Mark os 
an added sales-fecture ...a 
definite aid to customers’ 


service men in reassembly 





Gear Grip on Size-Marked Socket 
Head Cap Screws is a further aid to 
fast work . .;. prevents slipping even 
when fingers are oily. 


ONLY PARKER-KALON OFFERS 
BOTH Size-Mark and Gear Grip in 
Socket Head Cap Screws. See how 
they save time and trouble all along 
the line. 





SEND FOR SAMPLES. Discover for 
yourself why P-K Socket Screws can put 
your product out front, assembly-wise 
and sales-wise. Parker-Kalon Corpora- 
tion, 200 Varick Street, New York 14, 
New York. 


P-K Socket Screws are available for prompt 
delivery in every industrial area. 


SEND FOR STOCK LIST NOW 


PARKER-KALON coto-FORGEO SOCKET SCREWS 


*u.s. DESIGN PAT. No. 12648 SOLD ONLY THROUGH ACCREDITED DISTRIBUTORS 
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18.000 product-design engineers are paid subscribers to PRODUCT 
ENGINEERING. They pay to read no other design-engineering 
magazine published. They work for the most important com- 
panies with which you do business, and they are as important to 


your sales future as they are dificult for your salesmen to see. 


— 


yl 
ES — 
⸗ i — c 


A 


| E 


Product-design engineers design every new product American industry 
builds... specify and select every part, material, sub-assembly, and finish 
from which these products are manufactured. These three functions give 
them industry's most basic and influential buying voice. 





Q tortora AND ADVERTISING 


In over 1,200 editoria] pages a year, P 
readers More factual, origi 

any other Magazine I 

ments the advertising 

the first five of , 

Propucr ENGINEERIN¢ 

useful advertising. 

Propucr Enc 

Office can gi 


a McGraw.Hiiy Publication . ABC-ABp . McGraw. 


Hill Building, New York 18 


sa STN — 
"ISLE 





HILLIARD Zzekes 


FOR POWER CONTROL DESIGNS 7 
Quantity 


Mines EE" | PRODUCTION 
REVOLUTION BP LL m BE 
CLUTCH de GREY IRON GASTINGS 


Unequalled for accurate 
control of intermittent ma- 


chine operations — cutting, ONE en NATION'S 
Eo LARGEST AND MOST MODERN, 
cut-off, stamping, shearing, and similar machines. Completely PRODU CTION FOU NDRIES 


automatic; manual, mechanical, or electrical control. 


; "EA 1866 


HILLIARD E TORNO COMPANY 


OVER-RUNNING FOUNDRY DIVISION 
CLUTCH | $ 


MAIN OFFICE AND MANUFACTURING PLANTS 
CHATTANOOGA 2, TENNESSEE 


Hilliard | Over-Running 

Clutches and Couplings are 

automatic in operation. 

They are unexcelled for 

automatic two-speed drives, 

dual drives, stand-by drives, 
and for allowing machinery to “coast” after drive stops. Ex- 
cellent as fixed or infinitely adjustable ratchets. 





HILLIARD 
SLIP 
CLUTCH 


A reliable series of spring- 

loaded slip clutches and 

couplings. Rugged construc- 

tion with ample friction sur- 

face for heavy-duty use. 

Outstanding for preventing 

overloads and shocks; for 

starting heavy loads; as tension drag brakes; for reeling and 
winding operations; and many other uses. 


Hilliard’s Engineering Depart- 
ment is ready to assist you in That's right . . . with a Viking, you get a tough, rugged pump, one with 


2 i 7 long life, one with only two mov ng parts, one that will pump any clean 
designing installations and in liquid regardless of viscosity and the most complete range of capacities, 


selecting the correct clutch or sizes and styles from which to choose. 


coupling. But added to this, you get Self priming (no added gadgets). Smooth, 
Write today — 3 Hilliard Clutch even discharge. Low speed—long life. And a dependable pump 


that is built to do the job intended. 
Bulletins with design informa- 


tion. Free on request. - With a Viking, you get the right pump 
Clutch Makers for over 40 years for the job. 


Ask for free folder 49SX today. 


z Pump Company 


Falls, | 
101 W. Fourth St., Elmira, N. Y. Cedar Falls, lowa 
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VERAIA 


SOCKETS 


E engineer the socket to the job — 

X perhaps a work light on a drill or a 

flash bulb on a camera — perhaps a 
spotlight on a grinding machine or a directed 
light in a display cabinet. 

Sockets that fit into small places — hold 
small bulbs — bayonet type that stays tight 
under strong vibration. Sockets for electronic 
devices, radio test equipment, voltage regu- 
lators, auxiliary lights, machinery, appliances, 
control panels, etc. 

Sockets are our business. We stock and 
catalog many standard styles — we build to 
order many others. Closely related to sockets 
are the lamp socket adapters as well as many 
styles of wire guards and bulb protectors 
which we make or can make. Also con- 
nectors for temporary joining of extension 
lines in a number of styles and sizes 

We are specialists in this field, serving 
principally industrial users. Our plant equip- 
ment is set up for this kind of business — to 
make Sockets Extraordinary — Morse sockets. 

We invite correspondence from Product 
Engineers, Designers, Purchasing Agents, etc. 


Catalog on request 


THERE IS A IF YOU HAVE 
MORSE SOCKET A SOCKET 
TO MEET EVERY PROBLEM — LET 


SPECIAL REQUIREMENT. SOCKETS US SOLVE IT. 


FRANK W. MORSE COMPANY, 1300 Soldiers Field Road, Boston 35, Mass. 


Also manufacturers of PLUG RECEPTACLES * LAMP SOCKET ADAPTERS * SOCKET EXTENSIONS ® BAYONET TYPE SOCKETS 
BRASS CLEATS ® WIRE CONNECTORS ® SWITCHES ® COPPER and BRASS TERMINALS ® LAMP GUARDS ® CEILING and 
CLOCK GUARDS 
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SAVES SPACE TOO... 


Though operating at 3000 r.p.m. with 
ratings from 1. 40 to 1 10 h.p., the short 
length of the Raytheon type “350” Motor 
adapts it for use with speed reducing 
methods with an actual saving of space as 
compared to equivalent rated motors op- 


erating at 1500 to 1700 r.p.m. 


The “350” can save you up to 50% in 
cost over comparably rated series or induc- 
tion motors. Exceptionally quiet, there are 
no cut-out switches to fail, no capacitors 


to replace and no brushes to maintain. 


Write today for Bulletin 2000, 
just off the press. 


If you make these 
or similar ma- 
chines, the new 
Raytheon Motor 


can improve per- 
formance and 
reduce cost. 


Pumps 

Fans & Blowers 
Heaters 

Hair Dryers 


“Baby” Washing 
Machines 


Food Mixers 
Ironing Machines 
Displays 

Vending Machines 
Valves 


Recording 
Apparatus 


Projectors 
Etc., Etc. 


P 


RUSSELL ELECTRIC COMPANY 


Subsidiary of Raytheon Mfg. Co. 


340 West Huron Street 


Chicago 10, Illinois 


Help your shop stablize profits—In- 
crease your own worth—by learning. 


How to estimate the úm 
any machining 
job will take 


Here's the kind of 
n-the-job help you 
weed to make quick, 
eliable estimates of 
the time it takes to 
do the different ma 
chining operations in 
any machine-shop 
large or small 
Whether a job in 
volves drilling, bor 
ing, tapping, thread 
ing, grinding or 
any of the scores of 
other operations 
this handy manual 
tells you exactly 
what to consider in 
estimating job-time 
It covers every step 
—from setting up 
the job, to tearing it 
down—giving reason 
able time values for 
each, based on actual 
experience. The various non machining operations 
which enter into the cost of any job are also given 
Instructions are provided for the use of several 
methods of estimating specific jobs on cach type ot 
machine in use today 


MACHINE-SHOP 
ESTIMATING 


BY W. A. NORDHOFF 
Douglas Aircraft Company 


Examine For 
10 DAYS FREE 


486 pages, S'AxR'4, 486 illustrati 


This book sets down the principles of machir 
mating so clearly and concisely that s 
use immediately. It teaches you step-b 
mate the time it takes to manufacture 
parts, classifying every fabrication jot 
and handling operations It. supplies 
break-downs of all the elements of each operation and 
gives the time value established for each. These time val 
ues are usually presented in decimal minutes and are car 

e to t! es. In addition t 

t or each operation dew 
tants, and 93 typical p e 
you in making your own estimates accurately and sperdily 
486 illuminating charts, diagrams, tab! and photograph 
are supplied t illustrate the topics discussed 


matchining 
If explanatory 


Tells you how to make estimates on such operations as 
—boring —surface grinding 
—counterboring —countersinking 
—spot drilling center drilling 
facing reaming 
slab milling metal slitting 
straddle milling screw slotting 
gang milling and scores of others 


McGraw-Hill Book Co., Inc 
330 W. 42nd St., NYC 18 
Send me Nordhoff's MA 
CHINE SHOD ESTIMATING 
for lays’ examination on 
approval. In 10 days I will se 
postage, or return book postpa 


To see it 10 days 
FREE 


Mail Coupon 


12 Richmond Street E., To 


EODD 


Propuct ENGINEERING Marcu, 1949 





r— 


dE 


Mortiex 
Couplings 


MORSE-ROCKFORD 


| / OVER-CENTER 


FRICTION TA 


FoR ^ REAL package of power transmission, here's 
a small-diameter clutch that oifers dependable, pow- 
erful. trouble-free operation! It’s the Morse-Rockford 
toggle-type over-center Clutch. The same over-center 
principle used in high torque, heavy duty tractor and 
hoisting clutches is found in this compact clutch 
design. 


The Morse-Rockford Clutch’s strong, symmetrical 
body and release sleeve are accurately machined to 
provide top performance and efficiency. Its operating 
links, pins, and collars are of hardened steel. The 
release bearing (shifter collar) is made of the highest 
quality bronze for long wear and high strength. 


The toggle action of the Morse-Rockford Clutch goes 
" locking the clutch in driving position, 
and provides smooth, easy engagement for powerful 
pull. The factory-assembled with the 
release mechanism and adjusting plate as a unit, 
easy assembly and disassembly. Adjustment 
is accomplished by loosening a conveniently loc ated 


over-center; 
toggles are 


assuring 


YOUR SERVICE 


Locking Screw and turning the threaded, forged-steel 
Adjusting Plate by hand. 


Four clutch models, each in three sizes, afford a great 
variety of arrangements with different driving cups. 
Morse engineers will make special application recom- 
mendations upon receipt of complete information. 
Catalog SDOC available on request. Write Dept. 319, 
the Morse Chain Company, Detroit 8, Michigan. 


If design space limitations 


are your problem, 
the Morse-Rockford 
more Clutch, 
dise 


Write for the Morse 
more Clutch catalog. 


É. X1 ee N 


Roller Chain 
Couplings 


Silent Chain 
Drives 


| MORSE 


i MECHANICAL 
} POWER TRANSMISSION OZA 
PRODUCTS 


MORSE CHAIN COMPANY e DETROIT 8, MICHIGAN 
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a multiple- 
clutch. transmitting 
heavy loads in comparison 
to the clutch diameter. 


$750 Thermostat 


Replaces | 
$250 Control 


Instrument 


ENCLOSED 
ö— u 


BUILT TO STAND ABUSE 
Chart shows the change 
in the set point of a 
Thermoswitch* Control in 
comparison to two other types 
of thermostat when subjected 
to a mechanical shock of 100 G. 


...and Eliminates 


Maintenance Costs! 
B E C A U S E the Fenwal Thermoswitch* is fast 


... accurate... rugged.. 


. compact . . 


. easily installed 


...and the contacts are fully enclosed by the temper- 


ature-sensitive shell! 


As in this actual solution 
to a common temperature 
control problem in the 


newspaper industry, you 
too may make amazing 
savings in heat control. 


MAIL COUPON TODAY 


*Reg. U. S. Pay Of. 
Thermostat For Tem 
er-and-Under. 


SENSITIVE . . 


The Precision 
Controland Ov Perature 


HeatDetection 


. but only to heat 


IN EVERY CLIMATE 


v o. 
Hot-Dip Galvanizing 
Provides the UTMOST 

in Rust Prevention! 


In every part of the world— 
wherever exposed installations 
and equipment of iron or steel 
must render dependable un- 
interrupted daily duty—Hot- 
Dip Galvanizing through cu- 
mulative evidence and the 
test of time has convincingly 
proved its superiority as a rust 
preventive. 


Alloys Base Metal 
With Molten Zinc 


Only the Hot-Dip Galvanizing 
Process actually alloys pro- 
tective molten zinc to the base 
metal, sealing in iron and steel 
against the ravages of rust and 
corrosion. 

Billions of dollars are being 


saved every year through the 
wisdom that specifies: ‘‘Hot- 
Dip Galvanize," and the fore- 
sight that designates a member 
of the American Hot Dip Gal- 
vanizers Association to provide 
this utmost in rust prevention 
service 


FREE! 


Just fill in coupon and mail... no obligation 
FENWAL INCORPORATED, 15 Pleosant St., Ashland, Mass. 


yet this bulletin...see what the Fenwal 
Thermoswitch* can do for you. 


Name Position 


ru 
i Company 
è Street Write for Membership Roster 
City Zone 
i I am chiefly interested in the applications checked: 


MEATING 

O Incubators 

O Vulcanizing 

O Pasteurizing 
COOLING 

O Refrigeration 

O Ventilation 

O Quick Freezing 


State For membership roster or any infor- 


mation in regard to your particular 
corrosion problems, address The Sec- 
retary, American Hot Dip Galvanizers 
Association, Inc., First National Bank 
Bldg., Pittsburgh, Pa 


PROCESSING 

© Canning 
Cooking 

O Refining 

SAFETY 

WARNINGS 
Engines 

Lj Motors 

C) Transformers 


HEATING 
Limit switches 
Oil burners 
Hot water tanks 
LABORATORY 
EQUIPMENT 
Ovens 
Cabinets 
U Liquid baths 


hot-dip 


GALVANIZING 


OTHER (Please fill in your special requirements) 


i 
i 
i 
i 
i 
à 
l 
i 
à 
i 
i 

4 


"———————— ce -—- ER 
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If you were designing a LUBRICATING SYSTEM 
to prevent THIS... 
OU PROPOSE? 


E 
- 1 


Unretouched phot 
grophs of o machine 
Qs !! was being over 
hauled. All of the be 
ings shown hod to be 


replaced due to wea 


LI M Cc o L N § SALES AND SERVICE OFFICES: 


Lubricating BOSTON —H. G. Davis, Inc. — Kenmore 51746 MILWAUKEE — Lincoln Equipment Service - 


BRIDGEPORT—H. G. Davis, Inc.— Bridge- Division 1191 
Engineers port 5-8160 I NEW YORK —Lincoln Lubricating Systems, 
CHICAGO — Lincoln Engineering Co. of II Inc.— Trafalgar 7-7900 
Can Give You Calumet 5-6022 a n 
—Lin ri em —Lincoln Engineering Co. o 
the Answer "EC PA Colif.—Higate 6130 
DETROIT — Lincoln Engineering Co 
Madison 3484 
Lincoln's years of engineering experience EAST ORANGE—Lincoln Lubricating Sys — M - 
tems, Inc.— Orange 3-3188 —Lincoln Engineering Com- 
FORT WORTH — Fritz Keller —7-721! pany — Montrose 1444 


PHILADELPHIA —Lincoln Engineering Co 
Locust 4-3877 


have provided solutions, proven by numerous 


successful installations, that have become 


LOS ANGELES — Lincoln Engineering Co. of. PORTLAND—Pioneer Equipment Company 
accepted standards for lubrication practices. Calif. — Richmond 0151 —Lancaster 0488 


Assure the users of your machines the advan- 
tage of this expert lubrication engineering 
knowledge. Consult your local Lincoln Whole- 
sale Distributor or any of the Sales and Service 
Offices listed at right. Bulletins describing 
Lincoln's Centro-Matic Systems for centralized 
lubrication will be sent upon request. 


LINCOLN ENGINEERING COMPANY * 5737 NATURAL BRIDGE AVE., ST. LOUIS 20, MO. 
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great reference books 
that belong in every 
product designer’s library 


SEE THEM 10 DAYS FREE—PAY IN EASY INSTALLMENTS* 


-HANDBOOK ON DESIGNING 
FOR QUANTITY PRODUCTION 


red and Edited by Herbert Chase. 517 
s, 515 x 842, 351 illustrations, 54 tables 
charts, $5.00 


2—PIPING HANDBOOK 


Crocker. Fourth Edition, 1376 pages 
s 7h, 334 illustrations, 329 tables, $7.50 


3---MECHANICAL ENGINEERS’ 
HANDBOOK 


Hdited by Lionel S. Marks. Fourth Edition 


276 pages, 4', x » Over 1700 illustrations, 
S00 tables, thumb-indexed, $10.00 


lata ne 
ering 
from p 
ng machir 

f r 


als, f as. I t liagra 


4—HANDBOOK OF MECHANICAL 
DESIGN 


By George Nordenholt, Joseph Kerr, and John 
Sass 285 pages, 8 x 11, 555 illustrations, $5.00 


as and data for the 
nt. Essen 
gram 
pert 
ba 


Get the Books You Need 
NOW — Without Big Cash 
Outlay 


* Build your library on our con 
venient installment plan 


* Have these books sent to your 
home for ten days' free exami 
notion, return those you do not 
wish to keep, and pay for the 
balance as you use them 


Don't deny yourself these valu 
able books because you lock 
ready cash. Get them now under 
€ plan that fits your budget 


SEND COUPON TODAY 
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5—STANDARD HANDBOOK FOR 
ELECTRICAL ENGINEERS 
New Eighth Edition 


4. E. Knowlton, Fditor-in-chief, and R. M 
Shoop, Assistant Editor. 2311 pages, 6 x 9, 1961 
illus., over 600 tables, $12.00 
edia of fac figures 
mental data, et 


6—MATERIALS HANDBOOK 
By ww S. Brady. 6th Edition 
6x9, $7.00 


T sixth ed 


789 pages, 


anged f 
racterist 
ost ites and 
t t ndust 


7—GENERAL ENGINEERING 
HANDBOOK 


Charles E. O'Rourke, Fditor-in-chief. Second 
Edition, 1120 pages, 800 illus., 292 tables. $6.50 
this t 


(k gine i asked f 
ubodies tl 


al engines g w nly book ear, concise 


8—MECHANICS OF MACHINERY 
By C. W. mn ma p^ p Ard Edition. 
535 pages, 428 illus., OC 


McGRAW-HILL BOOK CO, INC., 330 W. 42nd St., NYC 18 


the numbers ed below f 
l ays I return t 1 


PE-3-49 


SPRINGS ? 


Illinois Coil Spring Company, Chicago, 
makes them right — and at reasonable cost 
Regarded by an ever increasing number 
of manufacturers as the ideal source for 
high grade mechanical springs. all types 
and sizes — also clips, small stampings and 
wire forms. We'll design them for you or 
make them exactly to your specifications 
Plant is large enough to handle big orders 
smoothly, compact enough to give prompt 
service on small orders and experimental 


work. Our steady growth is evidence 


v7 


SSA 
~-n PRING $7 
ur. COMPANY "= 


As so AWA MMC CREAR 1 n 


that policy, price 
and production are 
RIGHT So why 
not call us in on 


that spring job? 


eT ae 
Sent On Request! 


Interesting new bulleno "BRIEF GUIDE for SPRING BUY- 
ERS, tells in plain language what a good spring is and how 


to get it without excessive cost (PE) 
MR. 

FIRM 

STREET 

CITY ——  ——-—--—- 


(Mail to 2100 N. Major Ave., Chicago 39, Ill.) 


m-------------- 


e» aeos Gp un em um 0» en om Om e» m e» em e e 
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fastening-wise 
manufacturers 


call on Parker-Kalon 


...BECAUSE THEY GET MUCH 
THAN SELF-TAPPING SCREWS ALONE 


(ee 
I 


[3 


— | 


E 


2:0 


"KNOW-HOW" — P-K originated the Self-tap- 
ping Screw, has been the leader with new 
designs ever since. 


"SHOW HOW" — The P-K staff of Assembly 
Engineers advise designers and assembly super- 
visors how to make better assemblies, lower 
fastening costs, — have helped solve nearly a 
million application problems during 35 years of 
specialization on this type of fastener. 


TYPES AND SIZES — P-K makes six types of 
Self-tapping Screws, the only complete line. 
P-K advice is unbiased, fits the screw to the job, 
not the job to the screw. 


EXACTING QUALITY CONTROL —With an 
investment in laboratory testing and inspection 
equipment unsurpassed in the industry, P-K 
customerscan depend on uncompromising quality. 


® 


PRODUCTION — P-K is the world's leading 
manufacturer of Self-tapping Screws, offering 
a steady supply to fill any size orders. 


TOP-RATED DISTRIBUTORS — Everywhere 
throughout the U. S. and Canada, P-K Self- 
tapping Screws are available from leading 
distributors, ready to give you quick, complete 
service. 


PARKER-KALON offers all these extras. Make 
sure you get them. Whether your product is in 
the planning stage or in production, call in 
a P-K Assembly Engineer. If you prefer, mail 
assembly details for recommendations. You'll 
see why, as every user knows, when you buy 
Self-tapping Screws, you're O.K. with P-K! 
Parker-Kalon Corporation, 200 Varick St., New 
York 14, N. Y. 


P-K Also Makes 


PARKER-KALON SELF-TAPPING SCREWS cutters 


FOR EVERY METAL AND PLASTIC ASSEMBLY 


a. ee tl HEX 
— Js ZA ; HEAD = Z 


OTHER P-K PRODUCTS: Cold-Forged Socket Screws, Wing Nuts, Thumb Screws + Hardened Screwnails and Masonry Nails - Shur-Grip File and Solder iron Handles + Metal Punches - Damper Regulators and Accessories 
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- the Solenoid you'll find 
j liances tha 


@ Why is it that you find Soreng Solenoids 
in so many of America’s leading record 
players, washing machines and other labor- 
saving appliances? 

Chief reason, we think, is that America’s 
product design engineers are smart. They 
know that trouble-free operation and long 
life make their products easier to sell. And 
they know that Soreng Solenoids contribute 
those qualities in full measure. In addition, 
Soreng production line prices and engineer- 
ing co-operation are attractive, too. If you 
are designing a product that can use elec- 
trically actuated movement to advantage, let 
us help you. Soreng Silent Solenoids of both 
the push and pull types are described in our 


Circular N93. Send for it. 


Main Plant—1901 Clybourn Ave. * Chicago 14 
Branch Plant—231 Stone St. * Fremont, Ohio 


Let Nicholson Solve 
Your Float Problems 


Any Type. produce floats for a wide 
Stainless steel, Monel; range of metal and buoy- 
chromium, cadmium ancy requirements; types for 
or copper-plated steel. external and internal pres- 

Prompt Delivery. sures. Sizes, 2” to 14” 
diam.; press. to 4800 Ibs.; 


A pioneer in welded floats, standard or special connec- 
Nicholson units are today t 2.d deli 
standard with hundreds of — oy Canoy 0 
manufacturers. |n a new many sizes and shapes. 


plant, advanced methods BULLETIN 348. 


W. H. NICHOLSON & CO. „ikes sarne pa. 


m. IN 
PIPE SIZES 
Yo in.to 2in. 


The famous Type "E"...so popular in the }', j" and 
|" pipe sizes, is now complete with 1)", 1)" and 2" 
pipe sizes. Its ALL-BRONZE CONSTRUCTION and 
screwed-in seats, as well as Hycar seal washers and 
Neoprene diaphragm, mean a LONG LIFE of TROUBLE- 
FREE service on those big jobs you put in. 


ee 


1948 Catalog for complete details on 
CASH-ACME Products. 


e NE Automatic Valves... - . 


A.W.CASH VALVE MANUFACTURING CORPORATION 


Sold ONLY through plumbing 
end heating wholesalers. See 
them. . . . Ask for 


6662 CAST WABASH AVENUE DECATUR, ILLINOIS, U. $. A. 


Propucrt ExcineERING — Marca, 1949 





P: 


TALIDE METAL MEETS 
EVERY REQUIREMENT 


» 


— 
<a 


CUTTING TOOLS 


IN FEED 


DRILL JIG BUSHINGS 
THRU-FEED 


@ Talide Tungsten Carbide Blades 
outwear cast iron, tool steel or hard- 
faced blades by at least 25 to 1. On 
most applications, Talide stays on 
the job 50 to 75 times longer than 


to standard blades, we design and 
manufacture form or step blades for 
use in grinding parts with multiple 
diameters, steps. tapers, contours or 
other special shapes. Forward part 


SOLID BAR STOCK 


other blades. 


This longer service life means con- 
tinuous operation with the advan- 
tages of less scrap, less down time 
and lower unit cost. Remember, too. 
the Talide Carbide insert is a solid 
strip without sections or lines or 
seams to score the work. In addition 


or drawing for estimate. 


Talide Blades and other standard 
Talide products (tools, dies, etc.) 
are available from stock from the 
following warehouses: 

Newark, N. J., 166 Bloomfield Ave. 
Youngstown, Ohio, 107 E. Indianola Ave. 
Detroit, Mich., 6132 Cass Ave. 

Chicago, Ill, 601 W. Milwaukee Ave. 


* For the full story on longer service life of Talide Centerless Blades, 
ask for Catalog 48-WP, complete with prices, sizes and specifications. 


AEN OI 


YOUNGSTOWN 5, OHIO Pic 


CUTTING TOOLS 


»gst arbide "24*5 


DRAWING DIES WEAR RESISTANT PARTS 
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aUi LIT, Provide a seal for turbines that 
will hold high pressure live steam...resist corrosive 
CCIUHLLD wget 
Carbon Seals — self-lubricating 
qualities resist temperature ex- 
tremes . . . nullify the factor of 
inaccessibility.. . are immune to 


MORGANITE 


SELF-LUBRICATING, HIGH PRESSURE 


SEALS, RINGS and WASHERS 


The successful application of self- 


lubricating seals in high pressure lines ME our 

is another example of the basic advantage CATALOG 
of Morganite Dry Lubrication — an 

w ITI 

inherent lubrication that equals the pani linaus 

life of the sea! without renewal. For detailed infor 

mation consult the 

Morganite Cotolog 

in Sweets File for 

Product. Designers; 

for engineering 


urface erosion ———— 
Morganite 


Full retention of steam, from cold start 
to full-load high temperatures, is 
assured. Surface scoring, which opens 
the way for rapid 


by live steam, is eliminated. 


REGISTERED x Morg We 
TRADE MARK INCORPORATED 


LONG ISLAND CITY 1, NEW YORK 


Manufacturers of Morganite Carbon Brushes for all motor 
and generator applications, and Morganite Carbon Piles. 


308 


GENERAL CONTROLS 


Type B-55 slow opening 
electric diaphragm 


GAS VALVES 


GENERAL Ga CONTROLS 


80! ALLEN AVENUE 


Manufeclarers of Autemalec rosters. Temperature 


FACTORY BRANCHES Birr 


GLENDALE 


NE 11. 


E Flow Conirois 


Fra 


DISTRIBUTORS IN PRINCIPAL CITIES 


WISCONSIN 
Heavy-Duty ~c2-(Zo0¢ed Engines 
Offer Reputability 

TO MATCH YOUR OWN 


If your company manufactures power- 
operated equipment of any kind that 
can utilize engine power within a 2 to 
30 Horsepower range . . . your good 
name is safe when the performance of 
your equipment is entrusted to Wiscon- 
sin Air-Cooled Engines. 

Here is reputability to match your own, 
no matter how high or exacting your 
standards may be. Every Wisconsin 
Engine from the smallest to the largest 
is of heavy-duty design and construc- 
tion. The perfectly balanced drop- 
forged crankshaft of every Wisconsin 
Engine runs on tapered roller bearings 
at both ends to take up end- and radi- 
al thrusts . . . a typical detail of Wis- 
consin heavy-duty design that assures 
the user "Most H.P. Hours" of on-the- 
job service. 

Wisconsin Heavy-Duty Air-Cooled Engines are 


available in 4 cycle single cylinder, 2- and 4 


cylinder types in a complete power range up 
to 30 H.P. 


V-type 4-cylinder 


sizes, 15 to 30 H.P. 


ar aitia MOTOR CORPORATION 


Ai Y 
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Can 
Chic 


Pen 


Pre 


A pleasant note 
tor tubular needs 


Like to add a pleasant note to your present tubular 
applications—a note of better design, faster pro- 
duction, lower costs or higher quality? 


If you would, better sound out Bundyweld* 
Tubing! 


Made of steel, Monel, or nickel by a patented 
process, leakproof, vibration-resistant Bundyweld 
is manufactured to close tolerances always. Strong 


yet ductile, it bends without collapsing or 
weakening structurally, and can be machined or 


WHY BUNDYWELD IS BETTER TUBING 


ndyweld Tub- This strip is con- 
ide by a 2 tinuously rolled 
ted pr ss, is twice laterally into 
ther tubular f f 
şs a single strip thickne t 1 
coated with assured by close-tole 
cold-rolled strip 


fabricated easily and readily. 


Tubular parts for toys, refrigeration, radiant 
heating, television, automobiles, machine tools, 
ranges ... these are only a few of the fields that 
find Bundyweld ideal for their tubular needs. 


If you have a tubular design or production prob- 
lem, chances are that this miracle tubing of indus- 
try can strike a responsive chord in its solution. 
Why not give it a try? Contact your nearest Bundy 
representative listed below, or write direct to: 
Bundy Tubing Company, Detroit 14, Michigan. 


1 in 4 Bundyweld 

"ss fuses comes in stand- 

bonding metal to ard sizes, up to 59” 

basic metal. Cooled. the double OD., in steel (copper or tin 

walls have become a strong coated), Monel or nickel. For 

ductile tube, free from scale tubing of other sizes or metals, 
held to close dimensions call or write Bundy 


BUNDY TUBING DISTRIBUTORS AND REPRESENTATIVES 
Cambridge 42, Mass.: Austin-Hastings Co., Inc., 226 Binney St. * Chattanooga 2, Tenn.: Peirson-Deokins Co., 823-824 Chattanooga Bank Bldg. 
Chicago 32, Ill.: Laphom-Hickey Co., 3333 W. 47th Place * Elizabeth, New Jersey: A. B. Murray Co., Inc., Post Office Box 476 * Philadelphia 3, 
Penn.: Rutan & Co., 404 Architects Bldg. * San Francisco 10, Calif.: Pacific Metals Co., Ltd., 3100 19th St. * Seattle 4, Wash.: Eagle Metals Co., 
3628 E. Marginal Way * Toronto 5, Ontario, Canada: Alloy Metal Soles, Ltd., 881 Bay St 


BUNDYWELD NICKEL AND MONEL TUBING IS SOLD BY INTERNATIONAL NICKEL COMPANY DISTRIBUTORS IN PRINCIPAL CITIES 
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Photo courtesy of 
Certified Equipment Co., 


Cleveland, Ohio 


LIGHT WEIGHT of the operating head is a big 
advantage flexible shafts give to portable tools. 


For example, in the portable upholstery 
shampooer, above, an S. S. White flexible shaft 
attached to the motor spindle drives the rotating 
brush. The result is a light-weight, easily ma- 
nipulated hand tool. The manuíacturer states 
that upholstery can be shampooed three times 
faster with this flexible shaft driven equipment. 


In developing new portable tools—or in im- 
proving existing tools in which motor and tool 
are now direct-connected—remember this im- 
portant advantage of S. S. White flexible shaft 
drives. 


WRITE FOR THIS FLEXIBLE SHAFT HANDBOOK 


It contains 260 pages of facts and 
technical data on flexible shafts and 
how to select and apply them. Write 
for a copy. 


S.S.WHITE 


THE S. S. WHITE DENTAL MFG. CO. INDUSTRIAL DIVISION 


— DEPT 10 EAST 40th ST., NEW YORK 16, N. Y, == 


FLEXIBLE SHAFTS AND ACCESSORIES 
MOLDED PLASTICS PRODUCTS—MOLDED RESISTORS 


Out of Americas AAAA Industrial Enterprises 


organize, operate 


and control 
a 


product- 


engineering 
department 


Here is a book that will 
show you tested methods 
to facilitate production 
and reduce costs in your 
engineering department. Designed to minimize 
paperwork without sacrificing control, this book 
outlines the basic functions necessary to all suc- 
cessful engineering departments, large and 
small. These fundamentals are discussed in full 
to clearly point the way to smoother operation, 
higher production and greater economy in your 


organization 


Just Published! 


ENGINEERING 
ORGANIZATION 
AND METHODS 


by JAMES E. THOMPSON 
Consulting Industrial 
Booth — Cor : 
he Ryan —— —— 


337 Pages, 6 x 9, $4.00 


McGraw-Hill Industrial Organization and Management 
Serio 


This practica! guide analyzes each step of pro 
cedure used by successful engineering depart 
ments to handle prime functions and establish 
basic control. In its fifteen chapters you are led 
through a complete 
study of your prob 
lems relative to or 
ganization, personnel. 
cost control, drawings. 
ne numbering, cata 
oging, print control 
and many ot im 
portant subjects. It ex- 
plains methods found 
superior in delegating 
authority, apportioning 
duties and avoiding ov 
erlapping between sec 
tions. Over 150 charts 
and diagrams assis! 
you in clearly under 
standing the methods 
described. The infor 

cea mation in this book 
. General Services applied to your organ 
. e of ization will result in 
Management maximum efficiency 

and cost reduction 


15 Helpful 


eons 


wenn 


tion 
. Drawing Changes 
b P—— 


10 Days FREE Examination—Mail Coupon 


LLLI TL TL E 
— Hill Book Co., 330 W. 42 St, NYC I8 
e Tho ee s ENGINEERING ORGANIZA- 


age paid on coon orders. p” 
Name ... 

Address . 

City and State 
Company . 

Position 


($4.80 in Canada; order from MeGrav. Him Boot 
Company of Canada Ltd., n pr mond Street E 


Seeseeseecscesaseeces 222 
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“I can replace any V-belt in our plant 
with just these reels of Veelos.”’ 

That's a typical Veelos user telling you 
how Veelos cuts V-belt inventory. If you 
use O, A, B and C widths, four reels of 
Veelos give you a choice of more than 
316 sizes. Use only A and B? Then two 
reels are all you need. 

Buying matched sets of endless V-belts 
is costly. Forget it with Veelos. Forget, 
too, belt deterioration and obsolescence. 


Veelos is quickly and easily installed. 
On drives with fixed centers or outboard 
bearings, Veelos is installed without 
moving the motor or dismantling the 
machine. It provides substantial savings 


Veelos on reels saves storage space... 
simplifies stock records. 


in installation and maintenance costs. 


SEND FOR FREE VEELOS CATALOG. !t shows how you 
can benefit from the many important advantages of Veelos. 


Fully illustrated. Complete engineering data. Write for it. 


MANHEIM MANUFACTURING & BELTING COMPANY 
MANHEIM, PA. 


THE LINK 
V BELT ADJUSTABLE TO ANY LENGTH * ADAPTABLE TO ANY DRIVE 


Made in all standard sizes, fits all standard grooves. Packaged on reels in 


100-foot lengths. Sales engineers in principgz'! cities; over 300 distributors 


throughout the country. Veelos is known as VEELINK outside the United States, 
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Because of this one Kurz-Kasch production idea, 
Knapp-Monarch, a manufacturer of quality items in a 
competitive field, can maintain quality and cut cost. 
We've a lot of similarly effective notions — none of 
them confined to any one particular field — and we've 
been applying 'em to our customers’ problems since 
Plastics began. Here at Kurz-Kasch we're equipped to 
handle your entire moulding job from start to finish, 


and ready to talk business. May we send an engineer? 


312 


You're looking at something special, 

in this Knapp-Monarch selector switch dial 

special in quality, yet special in cost. 

Designed as a part for the famed K-M Speed Mix, 
specifications called for moulded-in lettering 

on the sharply tapered sides —deep enough to retain 


wiped-on paint permanently. 


Ordinarily such specifications would prevent 
a straight draw from the mould because of undercuts 
in each lettering stroke. And the ordinary 
solution would be an intricate split-cavity mould with loose 
pieces, not only costing considerably more in itself, 


but inflating moulding costs as well. 


But this isn't an ordinary job. The ordinary 
8-cavity compression mould costs just a fraction 
of what it might, and permits an economical 
moulding schedule. The trick's in the hand engraving 
on the hob. Though seemingly engraved at right 
angles to the casting surface, the hob was actually 
engraved at right angles to the base of the hob, 


permitting a straight draw from the mould! 


letter- perfect — 


Kurz-Kasch 


FOR OVER 33 YEARS PLANNERS AND MOULDERS IN PLASTICS 


Kurz-Kasch, Inc, * 1427 South Broadway * Dayton 1, Ohio 


BRANCH SALES OFFICES: New York, Lexington 2-6677 
Chicago, Harrison 5473 © Detroit, Randolph 5214 
los Angeles, Prospect 7503 * Dallas, Lokeside 1022 
St. Louis, Rosedale 3542  * Toronto, Canada, 
Adelaide 1377. 

EXPORT OFFICES: 89 Brood Street, New York City, 
Bowling Green 9-7751. 
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Sailer 


for THOUSANDS 
of APPLICATIONS 


. . . Good for Millions of Trouble-Free Operations 














VERSATILE . . . that one word best describes the TROUBLE-FREE ... that one word sums up the 


wide utility of the Allen-Bradley Bulletin 709 Solenoid year-after-year service of Bulletin 709 Solenoid 
Starter. Most motor installations need across-the-line Starters. Only one moving part . . . hence no tricky 
starting . . . push-button control ... and dependable gadgets to corrode, stick, or break. No contact main- 
overload protection. These features... and many more tenance. Install the Bulletin 709 Starter and forget 


... are provided by all Bulletin 709 Solenoid Starters. it. It's good for millions of trouble-free operations. 


for MOBILE MOTORS for PRINTING MACHINERY for PAINT SPRAYERS for OIL CONDITIONERS 





| for STEAM GENERATORS 


N 
nnn 
MOTOR CONTROL 





Allen-Bradley Co. 
1316 S. Second St., Milwaukee 4, Wisconsin 













The 3 moving 
contacts, cross- 
bor, and solenoid 
plunger (shown 
in red) form a sin- 
gle unit, which 
moves UP and 
DOWN in the 
solenoid coil with 
a simple, straight- 
line motion. 


CONDENSED CATALOG 


LS 


ALLEN-BRADLEY CONTROLS 


Bulletin 709 Solenoid Starters . . . made 
in six sizes. . . up to 200 hp, 440-600 v. 


This compact Allen-Bradley catalog is a quick-and-easy refer- 
ence manual on the performance, dimensions, and prices of 
starters, contactors, relays, push buttons, limit switches, etc., 
that exactly fit your needs. 

Allen-Bradley solenoid motor controls are preferred by lead- 
ing machinery manufacturers. Why? Because the simple design 
... ONLY ONE MOVING PART... means no pins, pivots, 
hinges, bearings, or other troublemaking parts. And their 
double-break, silver-alloy contacts need no maintenance. Write 
for catalog, today. 

Allen- Bradley Co., 1316 S. Second St., Milwaukee 4, Wisconsin 


THERE IS A STANDARD A-B ENCLOSURE FOR EVERY INDUSTRIAL NEED 
— » xa. 

a WI — 

Ve | |e te 

YE AL Qi U= 


Water- Hazardous Hazardous Non-Haz. 
tight Dust Gas Cor. Gas 


ALLEN-BRADLEY 


-üURLITV — 


The 3 double- ; 
break, stationary 

contacts in the arc 
hood, to main line 
ond motor, are 
“bridged” or 
closed by the 
moving contacts 
when the solenoid 
plunger is UP as 
shown above, 


DIE CASTING makes à 
2-Way Clean Up 
oat Wastes 


CASE HISTORIES FROM 
MT. VERNON FILES 


. eliminates those 2 profit-eating factors fime waste and 
materiol waste. 


Study the case of this new Universal" vacuum cleaner, developed 
by Landers, Frary and Clark. Advanced design calls for it to stage 
a double play of its own roller-brush and vacuum-operate simul- 
taneously. 


Die casting supplies the large, intricate unit providing housing for 
rotating brush, cleaning nozzle and suction fon (plus support for 
motor, handle bracket, bag connection and wheels) in one tailor- 
mode” piece. The thinner wall sections obtained by die casting 
save material and reduce weight, without sacrifice of strength 
advantages also gained in the air impeller, motor mount and bell 
housing 


in addition, Mount Vernon furnishes the castings 50 clean that 
machining and finishing operations are minimized — yielding sav- 
ings all along the line 


in the case of your own production problems, remember that die M T " v E R N o 


costing cracks down on waste of time and material — cuts unit ET ASTIN G COR P 
costs, gives better products. So send us your specifications 


have our wealth of experience and modern facilities help you to MERE E ists NEW "YORK 
ochieve greater savings — increased profits 


~~ 


4 


P OD 
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Ma 
^ Selecting a gasket ma 
ee N * terial for this Inert 


Arc welding electrode 
holder presented 
many problems. The 
gasket had to be gas 
tight, high-temperature-resistant, and 
able to insulate 4,000 volts at 1 mc 
high frequency 
General Electric. silicone. rubber 
proved to be ideal material for the 
job. It has the low-compression set 
necessary for a leakproof seal, stays 
resdient throughout a temperature 
range of —55 F to 520 F, and has the 
requisite dielectric characteristics 
Manufacturers have found G-E sili 
cone rubber excellent for many types 
of bushings and gaskets. Gasketing 
applications include oven door liners, 
sealing discs for high compression en 
gines and chemical equipment. It is 
ideal for bushings in a variety of 
motors. And G-E silicone rubber has 
unusual design possibilities. It is 
available in extruded, molded, and 
fabricated forms 
For the latest technical information 
about the broad applications of 
General Flectric silicone rubber, write 
Section 6-3, Chemical Department 
General Electric Company, Pittsfield 
Massachusetts 


THIS 

SMALL PUMP 
CAN DO 

BIG THINGS 
FOR PRODUCT 


IN PRESSURE ENGINEERS 


LUBRICATION 


ON HYDRAULIC 
MECHANISMS 


FOR FUEL OR 
LIQUID TRANSFER 


Its the Tuthill Model L 

. a positive displace- 
ment, internal-gear 
rotary pump with the 
famous Tuthill mechani- 
cal seal. Capacities up to 3 g.p.m. at pressures 
to 100 p.s.i. Ring or foot mounting. Many 
porting arrangements to meet designers! needs, 


Write for Model L bulletin. 


e A^ 
increase —, 


the mobility ^ 


Casters and Conveyor Parts 


range of sizes, materials and 

meet your individual requirements, Sag 

uid-flow wheels, casters and conveyors move your 
roduct faster, easier and at less maintenance cost! 


FREE! Detailed data in handy reference 
form on a new line you can use to advan 77 
tage! Write for your Saginaw Pneumatic | eaGlf" 7 


B 


— 
^ 
4 w Wheel and Caster Bulletin today! e 
(tt V. m^ 
- 


ly. 
SAGINAW PRODUCTS CORP. 


101 RIVER: SAGINAW, MICHIGAN 
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One of a series of messages to help you increase your understanding of business paper advertising, and its effect on your job. 


ME COMPANIES look upon ad- 
im as an expense. When ex- 
penses have to be cut, the advertising 
budget looks like a good place to 
begin. 

The only trouble with that theory 
is — it won't work. 

Advertising can become expensive 
when you don't use enough of it. And 
"NO advertising" can cost far more 
than the “saving” it appears to 
create. 

It’s like failing to lubricate a piece 
of valuable machinery. You save the 


How much would 


NO advertising cost 


your company ? 


cost of the lubricant — but eventu- Can advertising perform all five 
ally there's a big repair bill to pay, of these steps? No, it usually takes a 
not to mention your production good salesman to handle the last two. 
losses while the machine is idle. S 

But advertising can save much of 


Advertising works something like s vadio chiii 


a machine. It is the application of 
assembly-line methods to the five 
basic steps in the manufacture of a 
sale 


By mechanizing the missionary job, 
advertising becomes the most efficient 


-—— n method of manufacturing sales at a 


2. Arousing their interest profit. Especially when it appears in 

3. Creating a preference for the business press, where it is concen- 
your product — J anv's be 

, Mahing s epecifie geep-enl trated among your company's best 


. Closing the order prospects — and no one else! 


PRODUCT 
[ENT LUNES S3] DN] 


is a member of The Associated Business Papers, who have published 
an interesting folder entitled, “How much does NO advertising 
cost? We'll be glad to send you a copy. Also, if you'd like reprints 
of this advertisement (or the entire series) to show to others in your 
organization, just say the word. 
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Can You Use These Properties of 


RYLLIUM COPPER? 


Check your design problems against 
these advantages of BERYLCO 25$ 


Oo, 
e 


Compression, Extension,Flat or Torsion — 
high elastic and endurance strength, corro- 
sion and wear resistance, nonmagnetic char- 
acteristics, good formability, close dimen- 
sional control and uniformity through heat- 
treatment, minimum drift and low hysteresis. 


- 8 A 


IN CURRENT-CARRYING SPRINGS 


Connectors, Clips, Spring Contacts, or 
Switch Parts—the above properties plus 
electrical and thermal ccnductivity, resist- 
ance to relaxaticn at elevated temperatures, 
and the ability to maintain high and con- 
stant contact pressure. 


^, 
v sam QM 
© E 


— 9 > 
IN PRESSURE RESPONSIVE ELEMENTS 
Diaphragms, Bellows or Bourdon Tubes— 


stability and accuracy over long periods of 
tme, positive action, and high strength for 
space economy or wide working range with 
maximum sensitivity 


In addition, these qualities offer special ad- 
vantages in the design of bushings, bearings, 

cams, washers, solenoid guides, scraper (a 
blades and screw machine products. 

Write today for literature on Berylco 25S or Y 
if you have a des blem, send 

us full information wit} 
sample of the part. 


irawing Or 


77e BERYLLIUM CORPORATION 


Dept. 3, Reading 2, Pa. 


d» 


TO PRODUCT ENGINEERS 
SEEKING. IMPROVED 
PRODUCT APPEARANCE 


at ^eaaonaóte coat 
IN 1949 


For the first time in many years, Stolper 
has plant capacity for a few additional 
accounts. With facilities expanded, and 
i1 years of experience producing quality 
custom-built sheet metal parts and as- 
semblies for many of America's leading 
manufacturers, we are prepared to serve 
you well. If your requirements fit in 
with these expanded facilities, Stolper 
may help you win more 1949 business. 
Tell us your needs. We'll tell you just 
what we can do for you. 


Send Blueprints, Specifications 
and Your Volume-Forecast 
. for Quotations 


In complete confidence, Stolper Sheet 
metal engineers will analyze your re- 
quirements as you outline them. Our aim 
is to function as an integral part of your 
own organization .. . to give your parts 
and assemblies improved appearance, 
top quality, at reasonable cost. If you 
can use this sort of production coopera- 
tion, Stolper is ready! 


WIPER STEEL 
PRODUCTS CORP. 


3258 W. Fond du Lac Ave. * Dept. PI 
MILWAUKEE 10, WISCONSIN 


CUSTOM-BUILT TANKS, HOUSINGS, HOODS, 

FENDERS, CONTINUOUS HINGES, CABINETS, 

AND OTHER SHEET METAL PARTS AND 
ASSEMBLIES 


; ( n Write for 
a“ <> 1 i 


this book. 


It illustrates 
advantages 
of Stolper 
services 


Use STOLPER a4 
YOUR SHEET METAL DEPARTMENT 
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ERE’S MOTOR EXPERIENCE THAT 


CAN BE 


@ A high percentage of all Peerless Motors 
are manufactured to meet the specific operat- 
ing requirements of the equipment with 
which thev are to be used. Answering these 
motor problems has given Peerless engi- 
neers an experience that can be yours when 
you call Peerless for advice on motor appli- 
cations. 


You will save time, energy and money by 
turning your motor problems over to Peer- 
less. Call on us by teiegram or telephone. 
Increased éngineering and production facili- 
ties can be put to work for you promptly. 


THE PEERLESS ELECTRIC COMPANY * WARREN, OHIO 


Manufacturers of Quality Motors for more than 55 years 


Single Phase + Polyphase + Direct Current Motors 





ALL KINDS 
ALL SHAPES 


ROEHR PRODUCTS CO. 


131 EAST 197" STREET 
NEW YORK CITY 


Unvusually accurate metal parts including 
operations such os heading, rotary swaging, roll 
threoding, fluting, knurling, pressing, milling 


turning, grinding, forming, etc 


Single and double tenon studs turned on 


specially designed machines, held to close diameter 
tolerances, with no cut-off burrs. ^ 

Uniform heat treatment assured with the very * $ 
latest equipment. 


Je Torri. ington (ompany ANY SHAPE - ANY MATERIAL - COMPLETE FACILITIES 
Sethe nee DEP'S. Write for Free Forging Doto Folder Helpful. Informat 
{rg ringlon. — AN A H WILLIAMS & CO., "The Drop-Forging People" E 
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Lundberg Screw Products Co. makes 
better studs at lower cost with 


J&L ELECTREAT ‘Ot-FiNisnen 


Cutting pre 


spindle threader at 


Steel costs are reduced 20% to 30%... 


Heat treating of finished studs is eliminated. 


Steel studs made by Lundberg for such 
equipment as truck axles, farm imple- 
ments and die sel locomotives, must 
be made to exact specihications. 

By using J&L Electreat cold-tinished 
bars to replace higher-cost alloys, such 
as chrome-molybdenum and chrome- 
nickel-molybdenum, Lundberg not 
only meets the customer's specihica- 
tions but also obtains HAE wings: 

reduced, and ti 


heat tr 


finished studs are of 


better quality. They are free from 
scale and distortion caused by “batch” 
he at treating They have cle an, sharp 
threads. Inspection rejects are reduced 


From it 
J&L manufactu 
arbon steel products, a 


Each bar of J&L Electreat cold- 
finished steel is individually heat 
treated at the mill by the electric-in- 
duction process under exacting control. 
The flexibility of heat control in the 
Electreat process permits **tailor- 
made" combinations of surface and 
core properties to nt ir requirements. 

Manv fabricators of gears, couplings, 
bolts, nuts, shafts and other steel parts 
take advantage of these monev-saving 
qualities of J&L Electreat. The booklet 
“N I&L Electreat Heat-Treated, 
Cold-Finished Steel,” compares the 
properties obtained by the F lectreat 
process with conventional “batch” 
heat-treatment and points the wav to 


greater profits. Let us send you a copy 


JONES & LAUGHLIN STEEL CORPORATION 


PRINCIPAL PRODUCTS: HOT ROLLED AND COLD FINISHED 
BARS AND SHAPES * STRUCTURAL SHAPES e HOT AND COLD 


ertain products in ori — ROLLED STRIP AND SHEET + TUBULAR, WIRE AND TIN MILI 


i jatLoy (Ai-tensile steels). PRODUCTS « * 
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PRECISIONBILT’’ WIRE ROPE © COAL CHEMICALS 


HEXAGONS 





NT / here s 
— a 


GuY3: (C13 1 


ONE-PIECE ~ giri 


Pats. Pend 


SELF-LOCKING 1m 
NUTS Our 


. . . WON'T SHAKE LOOSE . . . REDUCE MAINTENANCE of f icc 
eee 


Invariably, when nuts loosen, they couse shutdowns, loss of production, and bod tempers all 
Ground. All this con readily be eliminated by installing the one-piece, self-locking ‘FLEXLOC’’, 
because it positively will not shake loose and positively cuts cost of maintenance 


The all-metal, one-piece resilient ““FLEXLOC” is becoming increasingly popular, because it is 

processed to have an exceptionaliy uniform torque and, because it packs a stop, lock and d : 

plain nut all in one. "FLEÉXLOC" accommodates itself to a wide range of threod tolerances whose one job is to ex- 
Ond can be used over and over again without losing much of its torque. And, being a stop nut, oe " . 
it stays locked in any position on o threaded member. It is not affected by temperatures 


commonly met pedite delivery of your re- 
Available in "thin" and “regular” types—in sizes from 26 to 2" in diameter—ir NC and NF 66 á 
thread series. Write for your copy of the "FLEXLOC"' Catalog quests for New Catalogs 


OVER 46 YEARS IN BUSINESS and Bulletins" to the man- 


STANDARD PRESSED STEEL CO. ufacturers concerned, 


Jenkintown, Pennsylvania, Box 545 d å 
Branches: Chicago * Detroit * St. Louis * San Francisco Fhe job keeps her busy, 


too. She handles sev eral 
thousand requests from 
PRODUCT ENGINEERING 


readers every month. And 


RE-SOLVES — — 
D ESIGN "- d So check the “New Cata- 
FA BRICA TION logs and Bulletins” insert 
PR OBL EM $ if vou haven't already done 


i so. You'll find a lot of use- 
ful information listed there 


. and any of it is available 


I 
I 
i 
i 
' 
L` 


— to you promptly and with- 


out cost. 
Complete facilities for sheet metal working and spinning of all 
metals including stainless steel — are available at Teiner. Blanks 
ranging in diameter from up to 16 feet to the size of a thimble may 
be spun to meet tolerances formerly limited to other methods. Designs 
regularly in production at Teiner include stainless steel shrouds, aluminum 


reflectors, metal hemispheres, guards, baffles, parabolic shapes, flanged 
and dished heads. Estimates prepared promptly from your samples PRODUCT 


or drawings — consult Teiner and save time and money. ENGINEERING 


ROLAND TEINER COMPANY, INC. 


134 Tremont Street - Everett 49, Mass. - EVerett 7-7800 
Products Engineered and Manufactured 
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Illustration enlarged to show detail 


Have you ever seen a better example 
of cold heading advantages? 


— — — — 


To meet a designer's exact specifications and 
produced with a marked saving of time, mate- 
rial and money. 


Cold heading evolution of a square-headed copper 

stud from a length of wire is illustrated in the draw- 

ing at the right 

You Get These Advantages 

Note the large displacement of metal, an obvious 

saving. Close tolerances are held. Secondary opera- 

tions are at a minimum. Cold heading is a fast, mass 

production process. Cold working of copper in- 

creases its density and imparts extra strength. Tool 

expense is a minor item. 

Consult Scovill at the Design Stage 

Intricate and unusual shapes illustrate cold heading 

possibilities. Consider this method, when designing 

parts for special purposes, that can save you produc- 
tion time as well as providing a lower 


CM initial cost of the parts themselves. 


@ Send for "A Guide to the Profitable 
Use of Cold Heading" for detailed de 


scription of the advantages and limita mere 
tions of this process UWA AY 


Special Cold Headed Parts * Phillips’ Recessed Head Screws 


Clutch Recessed Heod Screws * Washer Screw Assemblies 


Sems) * Tapping Screws * Standard Machine Screws 


INDUSTRIAL FASTENER SALES 


WATERVILLE DIVISION 


New York, Chrysler Building — * Detroit, 858 Maccabees Building, Woodward Ave. at Putnam + Chicago, 222 West Adams Street 
Los Angeles, 2627 South Soto Street * — Cleveland, Terminal Tower Building —* San Francisco, 434 Brannan Street 
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MAGHET? 


The "Magnetension," a new 
yarn-winding tension control 
developed by Universal Wind- 
ing Company, Providence, R.I., 
uses this Indiana permanent 
magnet. 


INDIANA PERMANENT MAGNETS 
TAKE THE “KINKS” OUT OF YARN-WINDING 


€ Here's another job made simple by Indiana 
permanent magnets—they hold tension leaves 
against wear plates to provide even winding 
tension on yarn-winding machines. And here are 
the direct benefits: non-multiplying tension; 
fewer broken filaments; less end breakage, cut 
ends, or loops at cones; less attention to machines; 
and a better product at less cost 


"PACKAGED ENERGY” MAY BE YOUR ANSWER, TOO ... 


Indiana permanent magnets provide constant, 
predetermined force for many needs. In magnetic 
chucks and separators for holding and lifting ... 


TIL 
jii] THE INDIANA STEEL PRODUCTS COMPANY / 


6 NORTH MICHIGAN AVENUE * 


SPECIALISTS IN 


“PACKAGED 


in snap switches and pressure devices for replac- 
ing springs... 
ring motion through seals without mechanical 
connections . . . the list is practically endless. 


in magnetic drives for transfer- 
E 


HOW AND WHERE TO USE PERMANENT MAGNETS... 


Write for free Book No. 4B-3 —the new reference 
manual by Indiana. It shows how permanent 
magnets save space, weight, and money; lists 
applications; gives materials and design data. 
If you have an application problem, let's get our 
engineers together. The experience of forty vears 
and more than 30,000 successful designs is at 
your call. Write today. 


CHICAGO 2, 


ENERGY’ 


ILLINOIS 


Since 1808 
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notch 
sensitivity- 


Notch sensitivity is the tendency of a 


cause | material to fatigue failure caused by surface 


discontinuities — toolmarks, sharp corners, etc. — 


points of high stress concentration. 
cure r Gray Iron has very high resistance to notch sensitivity. 


Repeated stresses, instead of causing a fracture from a notch, 
are diffused by the graphite in Gray Iron so that failure of 


Gray Iron Characteristics — — 


Include: Crankshafts, like the one above, illustrate this and other 


Castability qualities of Gray Iron such as rigidity, vibration absorption 


Rigidit i ‘ * 
— and superior bearing characteristics. 


LOW NOTCH SENSITIVITY 


For thousands of products, Gray Iron provides a winning 
Wear Resistance 
aut Resistance combination of useful properties not found in any other 
Corrosion Resistance material... plus ultimate economy. 


Machinability Write for free booklet, “GRAY IRON—Its Mechanical 
Vibration Absorption 


P é and Engineering Characteristics, and Details for 
Durability ' 


Wide Strength Range Designing Cast Components”. 


Make It Better With Gray Iron 


Á 
fY 


GRAY IRON FOUNL 
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duraflex metal hose 
saves 16c on production 
costs by using 


Save Metal * 


Deliver Closest Tolerance * Assure Smooth Surfaces 


PHOTOGRAPHS COURTESY CO-OPERATIVE INDUSTRIES, INC. 


Co-operative Industries, Inc. of Chester, N. J., estimate that 
they effect a saving of 16c each on the part shown above, 
used in Duraflex Metal Hose assemblies. This silicon bronze 
part is cast by Ohio Precision in plaster molds. As a result, 
smoothest surfaces and closest tolerance are obtained. Ma 
chine work is reduced to an absolute minimum, saving time 
and metal. Ohio Precision can save you time and money 
1. When machine production wastes metal. 2. When sand 
castings won't meet specifications. 3. When quantities are 
too small to warrant expensive dies. 4. When you're wait- 
Ing for dies and in a hurry for parts. Ohio Precision plaster 
mold castings will solve your production problems! 


CLOSEST WORKING TOLERANCE 


plus or minus 5 of an inch 


NO MIS-MATCH TOLERANCE 


Ohio Precision makes them match 


OHIO 

SMOOTH FINISH 
PRECISION minimizes costly machine work 
FEATURES DEF- 


MANY AVAILABLE SIZES 


up to 8” wide ong, 8” high 


ADAPTABLE AND REASONABLE 


soves expense of costly dies for 
experimental work 


FOR COMPLETE COST FACTS, SEND 
PRINTS AND SPECIFICATIONS TODAY! 


OHIO PRECISION 
CASTINGS, INC. 


109 Webb St., DAYTON 3, OHIO 


Mold Costings Made From Brass * Bronze * Aluminum * Beryllium Copper 





24 











SPECIFY 
alliance motors 


for 
MODEL B 
Small Load Jobs! ——— 
motor. Approx. 1/30 h.p 
Fans Toys 1550 r.p.m. v 
Business Machines Vending Machines 
Controls Radio & television 
Heating Appliances tuning ' 
Turntables Other appliances i 


Mass production of small motors for mass 
markets at low cost— that's the job at Alliance! 


Alliance motors rated from less than 1/400 
h.p. on up to 1/25 h.p. are made semi-open, 
and fully enclosed. Some are uni-directional 
and others are reversible. Motors are designed 
for both continuous and intermittent duty loads. 
Covering a wide range of standard AC volt. 
ages and frequencies, Alliance offers motors 
of varied types with operating characteristics 
to fit the specific needs of small loads. Indi- 
vidual changes in design are available where 


quantity warrants. 
g 
39) 





Check these advantages! 
MODELA A 
6-pole shaded pole 


motor. Approx. 1/30 h.p 
500 to 1050 r.p.m. 


Low operating cost 
Low induced hum 
Low magnetic field 
Low first cost 

Cool running— quiet 





s * MODEL MS 
Flexible power range 
2-pole shaded pole 
Slower controlled speeds motor — full load hp 
Long life 0021. Full load 2800 
r.p.m. 


Write for catalog and specifications 


ALLIANCE MANUFACTURING COMPANY * ALLIANCE, OHIO 
Export Department: 401 Broadway, New York 13, N. Y., U. S. A. 


The very best facilities for 


'STRITPInGS 
In SQ y 


Dayton Rocers 
Manufac le ring Company 


Minneapolis (7), Minn. 


In a buyers’ market? 


Make sure you read ... 


“DESIGNS FOR LOWER COSTS” 


vital subject of June's 
Special feature issue of . . . 


PRODUCT ENGINEERING E 
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the ALLOY YOU NEED 
in the SHAPE YOU WANT | 


NOW 


by the HAYNES precision casting process 


PART: Valve Part 
ALLOY: Stainless Steel 


This stainless steel valve bonnet for 
handling liquid food products was 
investment-cast to produce a smooth 
as-cast surface. When this part was greater freedom of design of metal parts that 
cast by conventional methods, the must resist heat, abrasion, and corrosion. This 
cost of polishing made the total cost 
of the part higher than that of an 
electro-polished precision casting 


lhe development of the Haynes precision invest- 


ment -casting process has opened the way to 


new process makes it possible for you to choose 
an alloy that will give you the best possible ser- 
vice ...in the shape that will best meet your 


design requirements. You needn't be con 


PART: Feed Dog cerned about the difficulty of machining, grind 
ALLOY: Haynes Strette No. 6 ing. or forging the alloys that offer the com 
Here is another typical Hayne bination of properties vou need. Haynes STELLITE, 


precision-casting job—o feed dog, Hasrrsrgov, and Mtitimer alloys, as well as 


now produced economically in large P : 
: various stainless steels are easily cast into intri 

quantities. Since this dog operates 

at high speeds, it was made of cate shapes by the Haynes precision-casting 

Haynes Stewie alloy to withstand process 

severe wear and abrasion. Because M 

the port is of intricate shape, the Precision investment casting does not com- 

i i b 
former cost of producing it by ma- pete with low-cost, mass-production methods 


chining made the part uneconomical | of manufacture -such as forging, stamping, die 
| casting, or screw machine operations. But pre 


cision-cast parts are economical if the shape 


PART: Lifter Plate 
ALLOY: Haynes Sretuite No. 3 


This part—used in the production 
of tin cans—is precision-cast of Our engineers will be glad to discuss with you 


cannot be produced readily in the required 


alloy by conventional methods. 


Haynes Steuuite alloy No. 3 to resist the ways in which precision-cast parts may be 
the severe abrasion encountered in 


high-speed operation. Because the n 
alloy is extremely hard, even at nearest district office. If you would like more 


used in your designs. Just call or write the 





red heat, it is not easily machined, complete information on the subject, ask for a 


but it can be cast into this intricate copy of the booklet “Ha yses Precision Castings.“ 


shape by investment casting. 


Haynes Stellite Company 
Unit of Union Carbide and Carbon Corporation 
ma 


General Offices and Works, Kokomo, Indiana 

TRADE MARK : Sales Offices 
Chicago — Cleveland — Detroit — Houston 

Rasas ——— — — Los Angeles — New York — San Francisco — Tulsa 








The trade-marks “Haynes,” “Haynes Steilite Hostelloy," ond "Multimet" distinguish products of Haynes Stellite Company 
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TIMING MOTORS 


TIME MACHINES 


For The Makers 
Of All Types of 


Timing Devices . . . 


Patented SYNCHRON Motors are com- 

pactly built, with rotor and coil nested in 

a sturdy, streamlined case 234 in. x l^; 

in.—with power to pull 8 oz. direct load 
* continuously ot 1 RPM. 


Operates Efficiently 
At Any Angle... 


Motor has oil storage reservoir and pat- 
ented oil feed to bearings. Double bear- 
ings on rotor, reduction, and output shafts 
reduce vibration, assure quiet, trouble- 
free operation. 


No Compromise 
For Quality ... 


Brass gears operate against steel pinions, 
babbitt bearings bathed in oil, hardened 
steel shafts, high precision machining, 
careful finishing, and minute inspection 
of all parts . . . these are the “plus” 
values in oll SYNCHRON Timing motors 
ond Time Machines which have eorned 
the confidence of leading manufacturers 
of all types of timing devices. 


If you have any spe- 
cial timing problems, 
feel free to call on us 
for suggestions. Com- 
plete engineering data 
sent on request. 


HANSEN MANUFACTURING CO., INC. 


Fstahlished 1907 a Pioneer im Synchronous Motors 


PRINCETON 5, INDIANA 





IF IT'S 
SPECIAL 
SEE 
PROGRESSIVE 


Quality 
PROMCO 
SR AND 


KEEP YOUR COSTS DOWN 


Progressive specializes in manu- 
facturing special heads, threads 
and finishes on any metol or olloy 


J 


adapted to cold upset. Please 
write for catalog showing many 
Progressive specials. Catalog in 
cludes purchasing and engineer- 
ing helps 


The PROGRESSIVE 
MANUFACTURING CO. 


48 NORWOOD ST. 
TORRINGTON, CONNECTICUT 


JJ 


ENLARGED VIEW 


FO anc 
STAMPINGS 


DIXISTEEL forgings and stompings ore mode of corefully analyzed steel produced in our 
own open hearth furnaces. They are of highest quality and strength 


Send us your prints or specifications for forged or stamped ports, and we will be pleased 
to submit our estimate for production 


ATLANTIC STEEL (COMPANY 
P.O.BOX 1714 DIXISTEEL) ATLANTA I. GEORGIA 


Doi about 
PRODUCT ENGINEERING 


Product Engineering is the only 
paid-circulation magazine serving 
design engineers. 
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i, DIAMOND 
fz. DRIVES 


MEET DESIGN 
EMANDS 


a 


This is a good example 


A 


@ For simple drives from one shaft to an- 
other — for the driving of several shafts 
for drives of fractional or several thousand 
horsepower—slow or high speeds Diamond 
Roller Chains have aided machinery design 
engineers to secure greater dependability and 
efficiency of performance. Constant speed 
ratios are assured — load is distributed over 
many teeth — there is no separating force - 
bearing wear is reduced — placement of 
shafts is no problem since sprockets may be 
so close that.teeth almost touch or may be 
far apart. 

Dependably long-life performance and 
uniform high quality are reasons for Dia- 
mond’s wide acceptance by leading machin- 
ery builders of America. DIAMOND 
CHAIN COMPANY, Inc., 443 Kentucky 
Avenue, Indianapolis 7, Indiana. Offices and 
Distributors in All Principal Cities. 


DIAMON maane 
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W Eco Collector Rings are made in all sizes 


to carry currents of 5 to 200 amperes. Two to 


twelve rings can be furnished on one stub com- 


plete with brush holders, brushes, studs for sup- 


porting the brush holders and stud rings. The 
collector rings can be assembled as a unit on 
one hollow tube with threads on one end and 
insulation bushing on the opposite end. The 
brush holders carrying the current are made of 
brass. The collector rings are made of hard 


bronze material. Bakelite insulation is used. 


Welco Collector Rings are custom-built to fit the 
special design and functional requirements of 
your machines or equipment. A limited num- 
ber of standard types are available. Send us 
your blueprints and we will design for you the 


collector rings that are functionally correct. 


THE B. A. WESCHE ELECTRIC CO. 
1624-20 VINE ST. CINCINNATI 10, OHIO 


BRASS and BRONZE DIE CASTINGS 
and PERMANENT MOULD CASTINGS 


Can Cut Your Component Costs 


The quality, uniformity and dimensional accuracy found 
in Brass and Bronze Die Castings and Aluminum 
Bronze Permanent Mould Castings, make it possible 
to effect large savings by Minimizing finishing opera- 
tions in the manufacture of your parts. Reduction of 
set up time, the amount of stock to be removed and 
machining operations all contribute to cut costs. Then, 
too, there are instances where entire operations such 
as hobbing are eliminated. Polishing costs are sub- 
stantially reduced due to smoothness of surface and 
elimination of sand holes. The constant dimensional 
accuracy and quality of these castings also make it 
possible to standardize production rates, eliminate 
rejects and in many cases cut assembly time. 

Consult your nearby Pressco representative or write 
for further information. Pressco representatives are in 
all principal cities. 


*k Mfd. for CLEVELAND TRENCHER CO 
OTHER PRESSCO USERS 
tbanks, Morse & Co Food Machincry € 
Goss Printing Press Co Ihe National Acme 
mpson Products, Inc Delta-Star Electric Co. 


lwell-ParkerElecericCo, The Heil Company 


Largest Exclusive Manufacturers of 
Brass and Bronze Die Castings And 
Aluminum Bronze Permanent Mould Castings 


Eres Ss See 
CASTING & MFG. CORPORATION 


CHESTERTON, INDIANA 


Head Sales Office: 10 S. LaSalle St., Chicago 3, Illinois 
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Gauge Limits: .906 to .187 in. for coil strip stock. 

Tolerances: Rolled mouldings to .005 in. de- 
pending upon profile. 

Lengths: Rolled mouldings, 16 ft. standard. 


Shorter or longer lengths if speci- 
fied, up to 65 ft. 


You save the cost of dies at DAHLSTROM 


PROpUCI 


Need Metal Mouldings and Shapes? 


We have over 2.200 profiles available for vour use 


@ No matter how diversified your requirements may be, it’s a good bet that, 
among our 2.200 stock dies... vou can find exactly the profile you want next 
time vou need metal mouldings or shapes. 

We have been cold rolling these products since 1904 from dies made in 
our own highly skilled tool department and have created confident accept- 
ance of the Dahistrom name in industrial, architectural and building ullo 
circles. Naturally, we also produce dies for exclusive proprietary use. But... 
before you sacrifice the expense of exclusive dies, write for the new Dahlstrom 
Catalog, "Metal Mouldings & Shapes". Please address Dept. P-3. 


Designing, Engineering and Fabricating of Special 
Cabinets... Racks... Mouldings... Control Desksand 
Panels... Radio Chassis... Stampings... Enclosures 
--» Pressed Shapes...Product Cases... Special Parts 
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Have you a similar use for 
this 1-piece fastener? 


A It's a Shelf Support 

... For ranges or refrigerators. Leading appli- 
ance makers have achieved substantial in- 
stallation savings through its use. 


it's a Blind Rivet 


. . . Or a removable fastener. It locks and 
unlocks with a 90' clockwise rotation. No 
mating parts such as nuts or receptacles are 
required. 























It's a Cabinet Door Strike 
... Simple to install, eliminates welding and 
cuts assembly cost. Any head can be designed 
without affecting fastening principle. 





What's Your Application? 


. .. Tell us how you can use Spring-Lock Fas- 
teners in your products. We'll be glad to work 
e out the details with you. 


Millions of these ingenious Spring-Lock Fasteners are used in electrical, 
automotive, railroad, aviation and household appliance industries. Design 
engineers marvel at their utility and flexibility. 


Write today for literature and free samples. 


SIMMONS FASTENERS 


Simmons Fastener Corp., 1751 N. Broadway, Albany 1, N. Y. 
SPRING-LOCK * QUICK-LOCK * ROTO-LOCK ¢ LOCK-NUT 
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HROUGH s$ tooling, the making of tea kettle improvisations which Wickwire customers enjoy are 


handles has become a single-step, ‘feed and form the result of long experience. Many ot our toolmakers 


proposition at Wickwire. It isn't the easiest—nor the have been with us for over a quarter of a century 
ult—of the thousands of wire forms which Find out for yourself how well Wickwire can meet 


le machines turn out by the millions your requirements Let us send you our free book, 


in this instance as in many others, skilled crafts "Springs and Formed Wires.” Remember too, that 


hip and ingenuity reduced forming operations our engineers are at your service in designing any 


' automatic machine production and thus cut costs conceivable type of spring or wire form. For a copy 


id cost is à. prime factor in the manufacture ot of our free book; for engineering help; or for quota 
household utensils and novelties tions, write Spring Department, Wickwire Spencer 


here is no book of rules to follow in making wire Steel. Division of C. F. & L, 2 New Bond Street 


ns. The time and money-saving short cuts and Worcester 6, Massachusetts 


A PRODUCT OF THE WICKWIRE SPENCER STEEL DIVISION + THE COLORADO FUEL AND IRON CORPORATION 


SPRING SALES OFFICE & PLANT—2 New Bond St., Worcester 6, Mass. * EXECUTIVE OFFICE— 500 Fifth Ave., N. Y. 18, N.Y. 
SALES OFFICES — Boston*Buffalo*Chicago*Denver*NewYork-PACIFIC COAST— The California WireCloth Corp., Oakland 6,Cal. 


Other quality Wickwire Spencer Products include: Wire, Wire Rope, Metal Conveyor Belts, Chain Link Fence, Industrio 
Wire Cloth, Poultry Netting, Hardwore Cloth, Insect Wire Screening, Welded Wire Fabric for concrete reinforcement 
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Where Can You Use 
the Unusual Properties 


of RLIRO Rod? 


EXCELLENT WEAR RESISTANCE combined with 
unique seating characteristics makes this nylon rod 
an ideal material for machining into valve discs. 
Other resilient materials tried in this safety valve were 
found to creep under spring compression or stick 
to the valve seat. FM-3001 Nylon is flexible enough 
to conform exactly to the valve’s seating surface, 
has a recovery characteristic which quickly seals 
the slightest leak, and has relatively low hygro- 
scopic expansion. 


Check This Combination of Physicals 
Plus LOW COST MACHINING 


FM-10001 Nylon rod was selected for these precision 
spacers, washers and bushings because it has a 
somewhat higher softening point than other thermo- 
plastics, and because nylon is fungus resistant. 


The easy-machining characteristics of nylon rod gave 
economical production of these precision parts. 
Costly molds were not needed, and design changes 
can be made at minimum cost. 


Useful Engineering Data 
covering Nylon Rod and 
Strip are contained in this 
folder. For your copy, just 
drop us a note on your 
company letterhead. 


the POLYMER CORPORATION 


of PENNSYLVANIA 


201 GANSTER BUILDING, READING, PENNSYLVANIA 


Reliable power transmission — 
simple, safe design— 

made possible with STOW 
FLEXIBLE SHAFTING 


Courtesy — Wikomi Manufacturing Co. 


Transmits POWER 


from Horizontal Take-Off 
to Vertical Drive Shaft 


@ In this seeder-spreader STOW Flexible Shaft- 
ing transmits power from the tractor’s power 
take-off through a 90° bend to a rotor in the 
hopper. As the rotor revolves, seed or mineral 
fertilizer is whirled out and spread over the soil. 


€ STOW Flexible Shafting was chosen for this 
application because it's dependable. Power can 
be delivered through offsets and turns to rigidly 
fixed or floating units. STOW Shafting simplifies 
design—eliminates the need for bevel gears, uni- 
versals, and other complications. And it’s safe— 


no exposed revolving shaft to catch clothing. 


STOW Flexible Shafting is often your best 
answer to a particularly difficult power trans- 
mission problem. Write for data booklet, "The 
How and Why of Flexible Shafting" — it's FREE. 


MANUFACTURING CO. 
I! 426 STATE ST. BINGHAMTON, N. Y. 
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One man does the work of three—fastening heads on oil heaters 
manufactured by the Easy Heet Company of Seattle, Washington 


The gun pulls 
the rivet stem 
Expands the 


CHERRY BLIND RIVETS 


| 
i rivet shank 
MAKE THE HARD JOBS EASY 3 ; Forms o head 
^w. — | on the 
s | blind side 
nente X» ais L A 


"WE ARE SAVING APPROXIMATELY 30 PER- cations . . . Only one man is needed...There's no 
CENT by using Cherry Rivets in place of sheet metal ‘pucking” with Cherry Rivets 


screws." Simple, quick assembly-line fastening with VIBRATION-RESISTANT Cherry Blind Rivets have 


Cherry Rivets resulted in substantial labor-cost savings 
for this manufacturer. Highly adaptable to production- 
type assembly work, Cherry Rivets conform to curves, 
bends, and tight angles as well as to a wide range of 
materials. Cherry Rivets are used in Marine, Metal 
Signs, Railroad Shops, Aviation Plants, etc. 


excellent hole-filling qualities and high clinching 
action between the shank of the rivet and the mate- 
rials fastened. They hold tight where screws or bolts 
may work loose under vibration. 


TAMPER-PROOF The tamper-proof qualities of 


Cherry Rivets add to their proved dependability. With 
COMPARABLE TO SOLID RIVETS Cherry Rivets the proper tools, however, a service representative can 


have shear values comparable to solid rivets... easily remove and replace Cherry Rivets without any 
They're much easier to use in a wide range of appli- change in the excellent appearance of your product. 


Cherry Rivets are made from aluminum alloy, steel, or 
Monel. Standard rivets come in five diameters and two 
head styles. There is a wide range of grip lengths. Special 
heads, diameters, grip lengths, and alloys can be made 
to order. Write today for further information. Address 
Department C-106, Cherry Rivet Company, 231 Winston 
Street, Los Angeles 13, California 


CHERRY RIVETS ARE APPROVED BY CIVIL AERONAUTICS AUTHORITY AND UNDERWRITERS’ LABORATORIES, INC. 
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WESTERN 


JUST A FEW USES: 


€ Retaining lubricants 

@ Isolating vibration 

€ Controlling temperature 

€ Reducing weight 

€ Excluding dust, grit, etc. 

€ Cushioning shock 

@ Filtering liquids 

@ Grinding and polishing 
gaskets, grommets, etc. 

€ Padding, packing, sealing 


Acadia Synthe 
sors of Synthetic rubber and Pla 


extrusions ond molded ports. 


tic Products Division, Proces- 
stics, sheets, 


Felts versatility suggests unlimited applications for design 
needs. Western Felt is available in any form-— rolls, sheets, 
custom cut parts. Felt can be treated chemically to meet prac- 
tically any requirement. 

W'estern Felt, processed from wool-soft to rock-hard does not 
fray, ravel or lose its shape. It is cut to remarkably close tol- 
erances and its uniformity is unsurpassed. Felt can be supplied 
to meet Army, Navy and S.A.E. specifications. 


Why not check Western Felt's superior qualities and 
possible uses. Our engineers will gladly cooperate. 
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£. Every 
£. Chase 
à free-cutting 


: ROD ALLOY zs... 


Cet fiui 


HO Wand C L worked! 


O assure you free-cutting rod alloys of unmatched 

quality they all are extruded and then cold drawn to 
finished dimensions. This hot and cold working is your 
insurance that the rod you buy from Chase is of uniform 
composition and structure...rod that is held to extremely 
close dimensional tolerances. 


And from Chase you can buy any type of rod alloy that 
you especially need for a particular job. We regularly 
make 19 rod alloys...several of which should be the 
answer to your requirements. If not, you can draw upon 
our extensive Research Department facilities...all as part 
of Chase Service. Don’t you think it worth while to call 
your nearest Chase Warehouse or Service Office today? 
You'll get only the best for your needs! 


he Nations Headguarlers for 
C h asc BRASS & COPPER 


WATERBURY 91, CONNECTICUT SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


THIS I$ THE CHASE NETWORK. . . handiest way to buy brass 
ALBANY? ATLANTA BALTIMORE BOSTOM CHICAG? CINCINNAT! CLEVELAND DETROIT HOUSTON! INDIANAPOLIS KANSAS CITY, MO. LOS ANGELES MILWAUKEE MINNEAPOLIS 


NEWARK NEW ORLEANS NEW YORK PHILADELPHIA PITTSBURGH PROVIDENCE ROCHESTER’ SAN FRANCISCO SEATTLE ST LOUIS WATERBURY (indicates Soles Office Oniy) 
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Casting Around For Something 


a Casting...? 
Tn anale meth 
— oc cM Camas 


Like 


machining 


Well-Cast aluminum or magnesium castings 
voes as smooth as a breeze. They're Light 


(magnesium castings are 75% lighter than iron—aluminum 


castings 355 lighter). They re tough as a hickory nut... 
and they move through production with the greatest 


of ease— minimum trucking. minimum hoisting. 


This. plus a product that’s out in front because its modern 


—because its lightweight, featherweight. 


Wellman can show vou new ways to put magnesium and 
aluminum castings to work on vour product. Their 37 vears 
of know-how in the light metal castings field makes 


your problem their pleasure. Write for our Catalog No. 


WELL-MADE PATTERNS 


Aluminum bus engine part 


pp THE ‘WELLMAN BRONZE & ALUMINUM COMPANY 


GENERAL OFFICES: 2557 EAST 93rd STREET 
_ CLEVELAND 3, OHIO 
CASTINGS X-RAY ENS PECTE 
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É.x 
BILITY. fo carry hetivy lo in Uibiteg'a 
attribute ofthe sleeve bearing. Typie | of ty 
used for such appligatio ns arg, ie _sranksh 
connecting rod aid piston pin bearings pf igterfig) c n 
bustion engines. Qn your — 
Bunting engineers. The Bunting Brass & Bfenze Company, 
Toledo 9, Ohio. Branches in Principal Cities. 


BRONZE CEARINGS tt BUSHINGS % PRÉCISION BRONZE saci 


Sow 


* a 
ki F du - 
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@ Design engineers and maintenance 

men everywhere depend on Ajax Flex- < áü 

ible Couplings to protect direct driven 5 

machines against unavoidable mis- = 

alignment. Ajax rubber bushed, self- 

lubricating bronze bearings and steel 

drive studs provide positive resilient 

drive. Wide range of types, sizes and 

capacities. Write for catalog. 
— ea TA we p 
Miri. Re sae ee eee a” 

FLEXIBLE COUPLING CO. INC. © WESTFIELD, NEW YORK 


Also manufacturers of vibrating conveyors, screens and packers and Ajax-Shaler shakers 





os 


"DO YOU HAVE A PROBLEM IN PIPE ALIGNMENT? 
vaa 
" e ar de. à 


v 


Ld 


_ FAS GC 


Here’s how BARCO 


solves it in a mud pump 


Barco ball joints are used on this mud pump in the 
oil fields. Because of their flexibility, Barco Joints 
take care of piping misalignment caused by the 
pump settling. They also facilitate quick break-down 
and setting-up of drilling rig equipment. 


This is one of the many, many applications of 


every angle, Barco absorbs strain and stress, com- 
pensates for expansion and contraction. The invalu- 
able experience of Barco’s engineering department 
is available to vou in solving vour own particular 
problem, Write Barco Manufacturing Company, 1827 


W innemac Avenue, Chicago 40, Ulinois. In Canada: 


Barco Joints in practically every field of industry and The Holden Co., Ltd., Montreal, Canada. 


transportation. By responsive movement through 


Not just a swivel joint 
+ ... but a combination of 
a swivel and ball joint 
"- with rotarv motion and 
2» 


responsive motement 


through every angle 


FREE ENTERPRISE—THE CORNERSTONE OF AMERICAN PROSPERITY 
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"MOVE IN DIRECTION" 
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tor real Aaprialilg 
specify Mirokold 


STAINLESS STEEL SHEET and STRIP 





Do you want more area per ton? 





Are you interested in stainless steel that 
has better than 200,000 p.s.i.? 

Are you interested in reducing your breakage significantly? 

Do you want to reduce your polishing costs? 





Micro Rold can accomplish any or all of these objectives! 









Precisely processed, MicroRold stainless is held to ex- 





Wiera Rold 


-eptionally close tolerances thr hout entire length and 
cep yc ce oug entire length anc SPECIFICATIONS 


width. These tolerances, as low as 3 per cent of specified 


















SHEETS 


Max. 36” Wide #4 and #7 Finish O12 to 109 


thickness, mean less waste and spoilage—larger yield 
e 36” Wide 2B and 2 2D Finish .O10 to 078 



















46" Wid x ., 5 Full Hard. .010 to 078 
per ton. 36” Wide As Rolled 005 Min 
36” Wide Physicals As Rolled Condition 
: p.s.i 220,000 to 300.000 
MicroRold surfaces are dense, clean, smooth and even. Hongation 4X o 
Max. 30° Wide 2B and 2D tinish .005 Min 









Polishing costs are substantially reduced in addition to 













STRIP 


010 to 


improved yields. Nicks, scars and thin spots are mini- 





078 Inch in No. 2 and No. 1 Finish 









TYPES 


301, 402, 


mized when you use MicroRold. 





304, 316, 321 and 347 


TEMPER GRADES 


301 and 302 


For Specifications beyond this range contact mill 


WASHINGTON STEEL CORPORATION 


WASHINGTON, PENNSYLVANIA 
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Above: 16-opening press for bonding plywood-at a large West Coast 
plywood plant. Note panels in foreground. 

At Left: Close-up showing some of the American Seamless S-1 Flex- 
ible Bronze Tubing Steam Connectors to the 17 platens of the press 


Where Connectors must 


A 


while carrying 75-lb. steam 


connecting of moving parts or piping in cramped 


HESE FLEXIBLE CONNECTORS stand a double 
spaces. Whether it involves conveying steam, oil, 


test. They carry steam at 75 pounds pressure 
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to the platens of a big, 16-opening plywood bond- 
ing press at a large West Coast plant. Because the 
platens move, flexible connections are a must. But 
safety and efficiency are important factors too, 
and the connections must be absolutely steam- 
tight as well as flexible. 

For this job, American Seamless Flexible 
Bronze Tubing, 12” I.D., covered with a bronze 
wire braid for strength under pressure, made just 
the right connections. They were designed by 
American and supplied with heat-proof reattach- 
able couplings—typical of our engineering advice 
on couplings which assures the best assembly for 
every hose or tubing duty. 


FREE PROBLEM-SOLVING DEPARTMENT 


You might have a connector problem where there 
is trouble caused by vibration, misalignment, the 
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water, other liquids, semi-solids or gases, we can 
help you. We'll consider your problem, make rec- 
ommendations and—if you like—design your con- 
nector specially from fitting to fitting, at no extra 
charge, using Seamless Flexible Metal Tubing or 
Flexible Metal Hose (made from spirally wound 
strip in a wide variety of metals). Comprehensive 
literature on request. 


METAL HOSE 


THE AMERICAN BRASS COMPANY 


American Metal Hose Branch 
General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 


Distributed in Canada by 
THE CANADIAN FAIRBANKS-MORSE COMPANY, LIMITED 
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Your 
machines 


Stay sold... 






Your machines are your best salesmen. 
If your machine sells itself in terms of 
high productive output and low mainte- 
nance cost, it paves the way for future 
sales of more machines. 

One way of helping your machine give 
peak performance is to equip it with a 
Bijur system of automatic “metered” 
lubrication, eliminating the erratic hu- 
man element from the oiling routine. 

This reduces bear- 
ing wear to a mini- 
mum by automatically 
maintaining the cor- 
rect oil-film at each 
individual bearing. 
Maintenance costs are 
thereby cut and effec- 
tive machine life is 
lengthened. 


X 
n 


dh. 


The correct 


oil film 
to each 
individual 
bearing... 


aulomilically 


“trouble-free” 


... when you provide automatic 


lubrication 


for user satisfaction. 


Timely Oiling. As a Bijur-lubricated 
machine oils itself while running, down- 
time for oiling is eliminated. This results 
in more time for production and a con- 
sequent higher daily output per machine. 


“Built-in” Lubrication. To turn out a 
clean-lined machine, build the Bijur sys- 
tem in at time of manufacture. Your pro- 
tected Bijur-oiled bearings will run more 
smoothly over a longer period of time. 


It will pay you to talk over the lubri- 
cation of that new machine with the 
Bijur engineer, or write for “The Travels 
of Modern Lubrication.” This quarterly 
bulletin shows how leading manufac- 
turers solve their lubrication problems 
by building “metered” lubrication into 
their machines. 


BIJUR 


LUBRICATING CORPORATION 


LONG ISLAND CITY 


1 NEW YORK 


Propucr ENGINEERING 


MIEHLE PRINTING PRESS & MANUFACTURING CO. 
Improved Model V-50 Vertical Press 






Leading monvfocturers who 
build the Bijur system into 
their machines. 





MACHINE TOOLS 
Cincinnati ‘‘Milling Machine" 





TEXTILE MACHINERY 
S$aco-Lowell ''Spinning Frame'' 





P 


PUNCH PRESSES 
V & O ""Notching Press" 


BUSINESS MACHINES 
IBM ''Reproducer'" 








FOOD MACHINERY Í 
Crown Cork & Seal | 
*Syruper-Filler-Crowner’’ 
Like these manufacturers, | 


you too can 
**be sure with Bijur'" 
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For just a little extra 








You can get a lot more 


Allegheny Metal yields benefits that repay you many 
times over in lifetime beauty and utility. Wherever you 
need to combat corrosion and heat, or secure great 
strength with light weight, use this time-tested stainless 
steel. It vastly increases service life—vastly reduces main- 
tenance and depreciation costs. e Compared on all counts, 
Allegheny Metal is cheapest in the long run! 


Complete technical and fabricating data—engineering help, too—yours for the asking. 


| —3 Dun MÀ STEEL CORPORATION 
|] f P E hee fase 


Pittsburgh, Penna. . . . Offices in Principal Cities 
Allegheny Metal is stocked by all Jos. T. Ryerson & Son, Inc., Warehouses 
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HOW MUCH iS 


p SEALS provide a ready answer to this impor- 
tant question . . . because they are available in various 
lip designs, and with different lip durometers to meet 
specific shaft-wear and sealing conditions. 

Moreover, this soft, pliable lip of the Clipper Seal is 
held in light but firm contact with the shaft by means of 
a specially designed garter spring. This permits lip 
pressure to be varied to the needs of the application— 
further assurance of minimum wear on both the shaft 
and the seal. 


The rigid outer heel and flexible inner lip of the Clipper 
Seal are concentrically molded as a single unit to provide 
an unusually long-wearing oil seal with superior lubricant- 
retaining, dirt-excluding qualities. Made in both split and 
endless types, Clipper Seals are entirely non-metallic, are 
quickly installed, and easily removed without damage. 
They are for sealing against oil, grease, water, air, grit, 
and coolants and are furnished in sizes from 
14" I.D. up to 66" O.D. " T 

Write for folder PK-31A to Johns-Manville. Vv 


Box 290, New York 16, N. Y. 


Johns-Manville 


Clipper Seals are available 
with lips of varied design to 
meet many different working 
conditions. Here are shown 
sectional views of three types: 
LA, line contact lip; R, nar- 
row contact lip; B, broad 
contact lip. 


PACKINGS & GASKETS 
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about 


PRODUCT 

ENGINEERING'S 
advertising 
Pages... 


In 1948. Proprer Ensi- 
NEERING again ranked 
among the first four of all 
industrial monthly maga- 
zines in advertising volume. 
Over 500 manufacturers 
used 3.286 advertising 
pages to tell you about their 
parts. materials. sub-assem- 
blies or finishes . . . and 
how they can help you in 
designing better products 
to sell at lower prices. 


This advertising is im- 
portant to you... it brings 
you the latest available in- 
formation on a host of 
product components that 
can help you to do a better 
job. And all during 1949 
this advertising will con- 
tinue... ata time when the 
return of the "buyer's mar- 
ket" lays particular stress 
on designing better prod- 
ucts to sell at lower prices 
... to bring you the facts 
on how to do it. and what 
to do it with. 


PRODUCT 
ENGINEERING 
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INCREASE THE SERVICE LIFE 


The heart of your hydraulic circuit is the 


power pump. And like the action of the human 


heart, the pump sets up pulsations and pressure 


surges which unless eliminated will cause serious 


damage to and failure of the pump, pipe lines, 


valves, bearings, gears and fittings 


The Greer Accumulator provides the sim- 


plest and most effective device to smooth out 


pressure surges and dampen pulsations. Further- 


more, the accumulator provides greater opera- 


tion economy by lengthening the service life of 


circuit components and eliminating costly repairs 


In cddition to the applications 
illustrated here, the accumulator is 
ideally suited for boiler feed pumping 
systems, pressure unloading circuits and 
hundreds of other similar circuits using 


hydraulic power 


The complete story is covered in 
our booklet '"Accumulators For Fluid 
Power’, free for the asking, write for 


your copy now! 


SALES REPRESENTATIVES 
IN ALL PRINCIPAL CITIES 


“Flying Cut-Off” Sheer 
and Greer Accumulator 


YOUR SYMBOL 


OF SERVICE 


HYDRAULICS 


INC. 


454 EIGHTEENTH ST., BROOKLYN 15, N. Y 








THE CARLSON COMPANY 
Spring Design Specialists 
MECHANICAL PRODUCT DEVELOPMENT 


277 Broadwa 
Ba 


EGERTON DESIGN SERVICE 


Mechanical Design © Drafting 


FAVREX DESIGNS 


KER ° PRESSURE REGULATOR * / 
N P 
« 


HERMAN LEWIS GORDON 


GEORGE H. KENDALL 


hanical Engineer 


LANCASTER 
_ALLWINE & ROMMEL 


ERED PATENT ATTORNEYS 
" 








FILTERS AIR — This new Hannifin unit for condition- 
ing compressed air gives you everything you want 
for protection and control of air operated equip- 
ment. Micronic type filter removes grit, dirt, and 
scale, as well as moisture and emulsified oil. 


REGULATES PRESSURE — Set the pressure where you 
want it and the Hannifin “Air Warden” regulator 
does the rest! No danger of pressure build-up. Easy 
to" back off." Quick acting, durable, and dependable. 
IUBRICATES — The modern way to lubricate air oper- 
ated cylinders and tools. Atomizing type lubricator 
adds right amount of oil when air flows. Ask for 
information about the complete unit. Filters, regu- 
lators, and lubricators also available separately. 
Sizes 34" and !5". HANNIFIN CORPORATION, 1101 SO. 
KILBOURN AVE, CHICAGO 24, ILLINOIS. 


NEW YORK 


t Atti 
tent Attorney CHEMICAL. MECHANIC AL. ELECTRICAL 


LLURGICAL ENGINEER 


M. ROSENBLATT & SON 
11} Types Drafting ZF Design 


TECH-DRAFTING SERVICE C 


DESIGNERS. DRAFTSMEN 


N & DETAILING 
NCHES ENGINE 


ASSOCIATES, I INC. 


Meta Cor imers Pro 
à or D able G 


watosa 13, W 
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LUBRICATOR 


PRESSURE REGULATOR 


Qo 
e 
PRESSURE REGULATOR + LUBRICATOR + F\Y 


... a HANNIFIN Product 





TESTING LABORATORIES, INC. 
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S & REGULAR DRAFTING 





METCUT CHARLES VESELY & 
RESEARCH ASSOCIATES 
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@ SEARCHLIGHT SECTION @® 


REPLIES ( Bor No.) 


Address to ofice nearest you 
NEW YORK 330 W j2nd St 18) 
CHICAGO 20 N. Michigan Ave 11) 


SAN FRANCISCO: 68 Post 5t p) 





POSITION VACANT 
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CONTRACT WORK | 


Small Flectronies Manufacturer 


ow has fac ties for handling additional « 
tracts spe aliz g in wire and cable assembly 





receivers and PA systems CW 7993 | 





Engineering 


New “SEARCHLIGHT” Advertisements 


received by 10:00 A.M. March 18th 
will appear in the April issue, sub- 
ject to space limitations. 
Classified Advertising Division 
PRODUCT ENGINEERING 


330 W. 42nd St., New York 18, N. Y. 


luct 
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ENGINEERS- 


Expanding Engineering Depart- 
ment of North American Avia- 
tion, Inc., needs qualified 


AERODYNAMICISTS 


THERMODYNAMICISTS 
STRESS ANALYSTS 


AIRCRAFT DESIGNERS 


and specialists in all phases of 
aircraft engineering. for work 
on military projects. Please in- 
clude summary of experience 
in reply. 


Engineering Personnel Office 


NORTH AMERICAN AVIATION, INC. 


Los Angeles Airport, 
Los Angeles 45, Calif. 












MACHINE DESIGNER, M. E., 


For development engineering division of well estab- 

lished S. E. Penna. company. Must be experienced 

in design of processing and other machinery. Ad- 

vise education, experience and salary requirements 
P 7441, Product Engineering 

Q0 West 42 St., New York 18, N. Y 









design engineer 
WEB PRESSES 


Nationally known printing equip- 
ment manufacturer has excellent 
opportunity for qualified design 
engineer on web offset. The man 
selected should have had three 
to five years experience in design 
engineering on web presses; should 
have a college engineering degree 
or its equivalent. Solory in line 
with experience and ability. Write 
full qualifications and salary re 
quirements 


CHIEF ENGINEER 


Exceptional Opportunity 


The man we want will be well paid. He 
is under 45, preferably a college graduate 
and must have a record of past accom 
plishment in inventive engineering involv 
ing small mechanical and electrical units 
including thermostats. Send resume includ 
ing a list of inventions and patent numbers. 
Replies strictly confidential. Our organiza- 
tion knows of this ad. 


P 8044 Product Enginee 
330 West 42nd St., New York 1 











YOUNG ENGINEER 


This Ohio company employing 2000 needs 
a man who wants a chance to learn the 
manufacturing of complex business ma- 
chines from the top down. Here is an 
opportunity to work directly with and 
learn the responsibilities of the Chief 
Engineer. There will be training and 
“Leg Work” but eventual responsibility 
This is a newly created job brought about 
by the fact that our Chief Engineer needs 
a technically trained young man to assist 
him 





The man seriously considered for this 
opening will have the following quolifi 
cations: 


@ 25 to 35 years of age 
€ Degree in Mechanical Engineering or 
its equivalent 


€ Some experience in the manufacturing 
of machines such as the typewriter, 
cash register, tabulator or similar busi 
ness machines 

€ Experience in tools, production, and 
machine work 

€ Possess tact, keen judgment, and the 
ability to follow up executive decisions 


Please write Employment Manager giving 
resume of past work background and 
education 


STANDARD REGISTER CO. 
Campbell and Albany Streets 
Dayton, Ohio 


"Powered by the Magic ` 
of the Spinning Flame” 
Hana 


Licenses available on royalty 
U. S. Patent 2446473 


a 
Whirlwind 
Burner 


M. E. HANNA, 218 W. CENTRAL 
Albuquerque, N. Mex, 


CONTRACT 
WORK 


The Very Best 
Gacililies Gor... 


METAL 


A 


IN SMALL LOTS. 
Dayton ROGERS 
Manufacturing Company 


Minneapolis 7, Minn. 





PRODUCTION x 
* ILLUSTRATION 


MECHANICALS & VISUALS 


CUTAWAYS & RENDERINGS 
OF ALL TYPES 
INQUIRIES INVITED 

CW-7105. Prod Engineerit 


W St.. New Y 








Grinds both GEARS and SPLINES 


A Zma Tau 


than any previous machine of comparable capacity 





Alun 
Babt 
Bime 
Bras 
e This combination gear and spline grinder Bror 
is fast because of the short roughing j Carb 
stroke which means less carriage travel, GEARGRIND Copi 
a reduction in the total number of indices TYPE SG =1 Ox48A 
required and the cycling control that , Felt 
prevents a slowing of the machine cycle. Fibr 
This also permits one man to operate Features - Glas 
more than one machine. Double column support for grinding Control panel, with counters to ad- Gray 
On this combination machine the work wheel head just grinding cycle, interlocking Lam 
reciprocates past the formed grinding Automatic, adjustable grinding safety features, very accessible Lea! 
sd lid Sedi: deum eutsidiicdli wheel feed. mountings of push buttons and 

w — - v : — Automatic wheel feed for trueing other controls. Mag 
each time the work reverses. This down Automatically cushioned trueing Long base eliminates work table Mol 

feed becomes progressively smaller, at a position. overhang. New way guards. : 
predetermined rate, as the limit of the Automatic lubrication of ways. Simplified stroke adjustment. Nicl 
i bed Axial grinding wheel spindle ad- Adjustable work arbor supports Nyl 

cw ts approaches. justment. facilitate loading. 

Grinding continues on one group of teeth Work table speeds up to 70 ft. per Recessed dogs and stops, for oper- Pap 
until the proper size is reached, after minute. otor's safety. Pho 
which the dresser moves into position for Pla: 
trueing the grinding wheel. On completion For grinding involute geors and splines 
of all teeth the operator trues the wheel this machine can be equipped with the Pla: 

and completes the grinding operation in Geargrind Involute Trimmer. This has the Poi 

the conventional! manner, indexing from copacity to trus. wheel from 32 to 4 

tooth to tooth. diametral pitch. Gear diameters from JA" Rul 
R.D. to 10" O.D. Sili 
Sta 
CAPACITY —SG-10x48A 
Between Centers Ste 
Spline OD 

Max. swing Tut 

Face width i We 

Zin 

Ca: 

Di 

Fo 

Me 

Re 

St 

T 

W 

G 

P! 

R 

DETROIT 11, MICH. L B 
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or. Products Aduertised m mis issue 


MATERIALS 


Aluminum Alloys 64, 189. 26) 
Babbitts 217 
Bimetal 78, 264 
Brass . 279-280, 335 
Bronze 36, , 279-289, 337 
Carbon 254 


Copper Alloys . 78, 193, 279-280 
318, 335 


Felt 334, 352 
Fibre 294 
Glass 276 
Graphite 47 
Laminated Metals j . 291 
Leather 283 
Magnesium A'loys ` , 255 
Molybdenum Alloys 222 
Nickel Alloys. 2nd Cover, 60, 167, 193 
Nylon 332 
Paper 177 
Phospher Bronze 193, 235 


Plastics 27, 32B, 42, 53, 64A.67, 69 
198, 237, 251, 260, 270, 312 


Plastics, Laminated 294 
Powdered Metals 181, 211, 254 
Rubber & Synthetics. 14, 198, 231, 256 
Silicones 180, 316 


Stainless Steel. 60, 72-73, 162, 164, 185 
243B-244A, 340, 343 


Steel.32A, 54. 185, 197, 243B-244A, 321 
Tungsten Carbide 307 
Wood 257, 291 
Zinc 70 


STRUCTURAL PARTS 
Castings..46, 169, 269, 276, 298, 
325, 326, 


59, 70, 160, 190, 212, 
315, 


.213, 279-280, 320, 323, 
Metal Powder Parts. .181, 203, 211, 
Rods 36, 332, 
Stampings 211, 232, 


Tubing .8, 26, 29, 36. 48, 187, 191, 
309, 


Wire 36, 


Die Castings 


Forgings 


FINISHES 
Galvanizing 
Plating 
Rust Proofing 
MECHANICAL PARTS 
Bearings, Ball, Roller, and Needle 


4th Cover, 9, 22, 47, 52, 66, 80, 171 
188, 214, 290 
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Bearings, Sleeve 
Bellows 
Belts 50-51, 231, 


Bolts, Nuts, S:rews and Rivets 
30, 33. 58. 61, 68, 173, 184, 
224, 240, 242, 295, 305, 
322A, 326, 330, 


Brushes 254, 
Chains 31, 76-77, 


Clutches 55, 201, 
298, 


Compressors 
Containers 
Counters 


Couplings, Flexible . 196, 233, 245, 


301, 
Couplings, Hose & Tube. .233, 245, 
Fan Blades 


Fasteners. .6, 30, 33, 58. 61, 68, 173, 
190, 216, 224, 240, 242, 295, 
322, 322A, 326, 330, 


Filters 183, 
Gages & Instruments 195 


40, 63. 200, 250, 258, 260, 
282, 285, 


Gears 


Hose 


Hydraulic & Pneumatic Equipment 
18-19, 37, 234, 245, 248, 267, 
272, 275, 301, 345, 
236, 252, 258, 264, 


183, 216, 
342, 


Joints 


Lubricating Equipment 


Mountings 
Name Plates 


Packing, Gaskets, Seals. .20-21, 23, 
41, 206, 216. 220, 277, 281, 
292, 308, 344, 352, 


204, 210, 211, 218, 230, 
248, 263, 274, 298 


65, 207, 220, 265, 
Shafts 310 
Sheaves & Pulleys 

Shims 


Speed Reducers & Motor Reducers 
18-19, 43, 59-51, 206, 219, 


56, 180. 246, 266, 304, 


Pumps 


Rings 


Springs 


Testing Equipment 4, 


Tapes 
Thermostats 
Timers 


Transmissions. ..3rd Cover, 18-19, 


268, 285, 


183, 234, 
268, 289. 292, 294, 306, 


Vibration Dampers 282, 


Valves & Fittings. .175, 


Washers 196, 207, 
Wheels & Casters 252, 
Wire Cloth 35. 250, 


199, 281, 


64B, 264, 
202, 243A, 


337 
31 
311 


6 
190 
322 
333 


259 
327 


206. 223, 244A 


301 
218 
49 
17 


271 
338 


271 
350 


184 
305 
333 


346 
211 


261 
286 


341 


4 
268 
348 


339 


303 
346 


. 282 


262 


32 
284 
354 
246 
316 


328 


, 332 


262 
222 


253 
331 
238 
186 
302 
326 


258 
319 


248 
308 


286 
308 
316 
270 


ELECTRICAL PARTS 


Brakes 55 
2, 28, 78, 178-179, 272 


Controls & Control Equipment 2 
10-11, 12-13, 24-25, 28. 50-51 
178-179, 209, 221. 230. 239, 272 
287, 288, 294, 299, 306, 313-314 


2, 28, 221 

57, 158 
Insulators 216, 274, 294 
Lamps 288 
322B 


3rd Cover, 43, 44-45, 50-51 
74—75, 158, 218, 228, 243A, 273 
278, 300, 308, 319, 320, 324, 326, 350 


Wire & Cable 15, 39 
Wiring Accessories 15, 39, 221, 282, 299 


Contacts 


Electronic Equipment 


Instruments 


Magnets 


Motors 


DRAFTING ROOM EQUIPMENT 
AND SUPPLIES 


62, 177, 182, 186, 200, 204, 205, 249 
250, 270, 288 


FABRICATING METHODS 
AND SERVICES 

Assembling 64, 
Balancing 
Brazing 
Cutting 
Drawing 
Extruding 
Finishing 
Forming 64, 71, 320, 
Grinding 320, 
Milling 


Molding. .27, 32B, 42, 53, 64A, 67, 69 
198, 237, 251, 260, 270, 312, 329 


Pressing 320 
Spinning 64, 187, 322 
Stamping. .64, 71, 241, 318, 320, 324, 329 


Welding 71, 191, 208, 229, 236, 265 
306, 320 


ENGINEERING AND PRODUC- 
TION SERVICES 


71, 241, 284, 306, 318, 346 


BOOKS 
202. 218, 260, 276, 284. 300, 304, 310 


TRANSPORTATION 






















Operation testing of each individual assembled motor 





Testing samples of 
magnet wire 


Checking shaft bore in assembled 
rotor with precision air gauge 


Exacting tests maintain the high performance standards 


you expect in a motor that's rt pne, 


Literally hundreds of tests and inspections are per- 
formed on 4// motor components...to prove their 
quality anew with each process they undergo. Trained 
eyes, anda huge investment in specialized testing equip- 
ment of uncanny accuracy, enforce Emerson-Electric's 
philosophy of precision manufacturing, from start to 
finish. The results show up in the rigid final assembly 
tests of the completed motor...and in the enviable 
performance records which Emerson-Electric motors 


haveachieved ina widerangeofequipmentapplications. 


Rigid Quality Control is only one of many advantages 
assured in Emerson-Electric's uniquely successful Twin- 


gineering system. Your inquiry is invited. 


EMERSON £ 





Here's how TWIN-GINEERING "follows through” 
to give you a money-saving motor drive: 


€ DESIGN SERVICE: Our “draft board.” in consultation 
with your engineers, plans the best motor drive for 
your product. 


€ PRODUCTION: An Emerson-Electric Application Engi 
neer, assigned to each project, directs the writing of 
specifications and performance requirements, from 
which production is planned. 


€ QUALITY CONTROL: Rigid testing is carried out. b» 
inspectors in accordance with instructions established 
by the Application Engineer. 


@ DELIVERY AND ORDER CONTROL: Adequate facilities 
allow production of your order on a predetermined 
delivery schedule, geared to your requirements. 


@ FIELD LIAISON: Our Territorial Representative pro 
vides direct liaison. on all phases from inception to 
final delivery and marketing of the product. 


THE EMERSON ELECTRIC MFG. CO., St. Lovis 21, Mo. 


Branches: New York, Chicago, Detroit, Davenport, Los Angeles 


ees ELECTRIC 


MOTORS-FANS ——Hm——"—u— APPLIANCES 
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Accurate Spring Mfg. Co. 180 
Advance Foundry Co 276 
Aeroquip Corp 271 
Air Express Division of Railway 
Express Agency 252 
A ax Flexible Coupling Co 338 
Allegheny Ludlum Steel Corp 343 
Allen-Bradley Co. 313-314 
Alliance Mfg. Co. 324 
Allied Research Products, Inc. 192 
Allis-Chalmers Mfg. Co. 50-51 


Allmetal Screw Products, Co., Inc. 190 
Aluminum Co. of America-Die 


Casting 59 
Aluminum Co. of America-Fas- 
teners 33 
Aluminum Goods Mfg. Co. 189 
Aluminum Industries, Inc. 269 
American Brass Co. 279-280 
American Chain & Cable Co. 240 
American Hard Rubber Co. 198 
American Hot Dip Galvanizers 
Assn. . 302 
American Machine & Metals Inc. 
—U.S. Gauge 195 
American Magnesium Corp. 215 


American Manganese Bronze Co.. 274 
American Metal Hose Branch, 


American Brass Co. 341 
American Nickeloid Co. 167 
American Screw Co. 58 
American Steel & Wire Co. .243B-244A 
American Welding & Mfg. Co. 265 


Amplex Mfg. Co., Div. Chrysler 


Corp. ... íi S 181 
Arkwright Finishing Co. 250 
Armco Steel Corp. à 162 
Armstrong Cork Co. 23 
Atlantic Steel Co. sa 
Austenal Laboratories, Inc. 169 
Automotive Gear Works, Inc. 261 
Bakelite Corp. .. 69 
Baldwin-Duckworth Div. Chain 

Belt Co. .. 76-77 
Baldwin Locomotive Works 238 
Barco Manufacturing Co... : 339 
Barnes Co., Wallace, Div. Asso- 

ciated Spring Co. 56 
Barnes Gibson Raymond Div., As- 

sociated Spring Co. 246 
Barry Corp. 286 
Bear Manufacturing Co. 246 
Beryllium Corp. : 318 
Bethlehem Steel Corp. 54 
Bijur Lubricating Corp 342 
Blackmer Pump Co. 263 
Blood Brothers Machine Co. 258 
Boston Gear Works 286 
Brady Products, Inc., F. E 274 
Bridgeport Brass Co........ 36 
Brown & Sharpe Mfg. Co. 210 
Brown Instrument Company 287 
Bruning Co., Inc., Charles... ia 
Bundy Tubing Co. 309 
Bunting Brass & Bronze Co 337 
Cambridge Wire Cloth Co. 204 
Carnegie-Illinois Steel Corp 243B-244A 
Carpenter Steel Co. 72-73 
Cash Valve Mfg. Corp, A. W 306 
Celanese Corp. of America 67 
Chace Co., W. M..... 264 
Char-Lynn Co. ..... ... 190 
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Chase Brass & Copper Co., Inc. 
Cherry Rivet Co. 
Chicago Rawhide Mfg. Co 


Chiksan Co 


Clare & Co., C. P. 

Cleveland Cap Screw Co 

Climax Molybdenum Co 

Colorado Fuel & Iron Corp., Wick- 
wire Spencer Steel Div 

Columbia Steel C 

Continental Screw Co 

Crane Company 

Curtis Universal Joint Co 


Dahlstrom Metallic Door Co 
Dayton Rogers Mfg. Co. 
Dayton Rubber Mfg. Co. 

De Laval Steam Turbine Co. 
Delco Products Div., Gen. 


Corp. 


Denison Engineering Co 
Dial Light Co., of America 
Diamond Chain Co. 
Diefendorf Gear Corp 

Dodge Mfg. Corp. 
Doehler-Jarvis Corp 

Dow Chemical Co. 

Dow Corning Corp 
Driver-Harris Co. 

Drop Forging Association 
Durez Plastics & Chemicals, Inc. 


Eastern Industries, Inc 
Eastman Kodak Co 
Eaton Mfg. Co.-Reliance Spring 


Washer Div. 


Eaton Mfg. Co.-Foundry Division 
Electric Auto-Lite Co. 
Electro Dy- 


Electric Boat 
namic Div. 


Electro Dynamic 


Boat Co. 


Emerson Electric Mfg. Co. 
Engineering Products Co 


Excello Corp. . 


Fairfield Mfg. Co. 
Farrel-Birmingham Co., Inc. 
Fawick Airflex Co... 

Federal Bearings Co., Inc. 


Federal-Mogul 
ment) 


Felt Products Mfg. Co 


Fenwal, Inc. . 


Flexo Supply Co... 

Foote Bros. Gear & Machine Corp. 

French & Hecht, Inc........ 

Fulton Sylphon Div. Robertshaw 
Fulton Controls Co 


Galland Henning Mfg. Co... 
Garlock Packing Co. 
Garrett Co., Geo. K. 


Gast Mfg. Corp 


Gear Grinding Machine Co 

Gear Specialties 
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does your new product plan 
need a nw gasket idea? 


call on FEL- PRO 
for nem IDEAS 


There's profit for you in FEL-PRO's con- 
cept of what constitutes complete facil- 
ities and real service in gaskets, dielec- 
trics ond kindred moterials. At your 
service is one of America's few organ- 
izations with complete gasket-produc- 
ing facilities. These facilities bring you 
EVERYTHING YOU NEED in rubber mater- 
ials, synthetics, thiokoling and related 
materials. FEL-PRO Service is complete. 
FEL-PRO’s recommendations are un- 
biosed becouse they are not restricted 
to any one material, design or gasket. 


Gaskets + Washers 
Dielectrics 


i " Sealing Materials 
You profit, too, in finding better and 


quicker solutions to application prob- 

lems. Every advancement resulting from FEL-PRO's contact 
with numerous production problems of many manufac- 
turers, is available to you. You profit from FEL-PRO's 30 
years of gasketing experience, serving large and small 
manufacturers, supplying famous car factories. 


Dampening Materials 


You profit, also, from proper material selection, improved 
manufacturing techniques and other advancements which 
may help you attain results you had previously thought 
impractical or not available. Also, FEL-PRO’s “on-time” 
delivery is synchronized with your particular production 
schedule to make your operation smoother, quicker, better. 


WE INVITE YOU to take advantage of FEL-PRO’s Consul- 
tation Service—oa FREE aid for all users of gaskets, 
washers, dielectrics and related materials. Give us 
details of your particular application problem; write: 


FELT PRODUCTS MFG. CO., 1534 Correll Ave., Chicage 7, Ill. 


FACILITIES . , ABILITIES . . THAT'S FEL-PRO! BERE TT i 
! FELT PRODUCTS MFG. CO. 


1534 Carroll Ave., Chicago, Ill. 


Gentlemen: 


Without charge or obligation please 
send me the Fel-Pro M41B Material 
re [e p Ó ^y Sample folder. 


| eI Cosh Tí a v Salina UZE 


State 
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Application of Garlock 
KLozt gr toSmall Worm 
Drive Shaft 
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Application of Garlock www E c 


Krozcnr to Piston- Type 


S » Ó 4 S Pump Drive 4 
~ uperior Oil Seal à 

-— 
The new Garlock Models 53 and 63 Krtozvnr Oil 77 


— Ü 
Scals are constructed with light, uniform and posi- y 
Application of Garlock 


KLozure to Double Re 
duction Motorized Re- 
shaft speeds, even on shafts having considerable ducer. 


tive spring loading for extreme sensitivity and flexi 
bility. They seal bearings efficiently at high or low 


“whip” or lateral movement. The exclusive sealing 
element resists heat and oil, has a low coefhicient of friction and 


is tough, durable and resilient. Write for Ktozure catalog 


p THE GARLOCK PACKING COMPANY 
PALMYRA, N.Y. 
In Canada: The Garlock Packing Company 
of Canada Ltd., Montreal, Que. 


i *REG. U. S. PAT. OFF 
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These are only a few of the many, many types of applications where 
Master Speedrangers can help you do a better job. These Speed- 
rangers with their stepless variable speed operation assure exactly 
the right speed for every operation . . . for each operator . . . the 
right speeds for each change in the consistency or shape of the material 
being processed. Such variable speed operation gives you plus value 
in higher rates of production, a better quality product ond more 
efficient performance of your equipment and your operators. 

Master Speedrangers provide this infinitely variable speed in con- 
pact, all-metal, mechanical variable speed units in a wide range of 
types and in sizes up to 5 horsepower. 


EE ' makea - | 
good job better 


An extra feature of Master. Speedrangers is their extreme flexibility, 
for they can be made to incorporate an electric motor, a variable speed 
unit, a gear reduction unit and an electric brake . . . all standard Master 
vnits that easily combine into a compact, integral power package. This 
provides exactly the RIGHT horsepower, the RIGHT range of speed, 
the RIGHT features, in a unit that you can use RIGHT where you want it. 

Write for Data 7525, a new 24-page book on Speedrangers, ond 
see what a real job they can do for yov. 


THE MASTER ELECTRIC COMPANY * DAYTON 1, OHIO 


CHANGES 
IN SIZE 
AND WEIGHT 


MAINTAINS 


SYNCHRONIZES 
CONSTANT PRESSURE MACHINES IN SERIES 


FOR CHANGES 
IN TEMPERATURE 





Industry setting new standards 
of accuracy with new 


TIMKEN ‘Double-Zero bearings! 


EE recently, the most accurate Timken" bear- 
ing on the market has been the "Zero" bearing, 
with a maximum run-out of only 150 millionths of an 
inch. Then, just a few short months ago, The Timken 
Roller Bearing Company introduced the" Double-Zero” 
bearing, with a maximum run-out of 75 millionths of an 
inch—twice as accurate as the Timken “Zero” bearing! 


Within the short time since, one industry after 
another has begun to take advantage of the increased 
accuracy of the new “Double-Zero” bearing by apply- 
ing it on grinding machine spindles, small precision 
rolling mills, gear cutters, lathe spindles, and many 
other applications where extreme accuracy is essential. 


"DOUBLE-ZERO" BEARING IS A 
"GENERATED UNIT ASSEMBLY" 


To achieve the extreme accuracy of the "Double- 
Zero" bearing, Timken engineers built specialized 


machine tools, developed measuring devices of extreme 
accuracy, and perfected new manufacturing processes. 


Then, to assure positive roll alignment, long lasting 
precision, permanent adjustment, and smoother oper- 
ation, the “Double-Zero” bearing goes through an 
extra step in manufacture. A natural and true geometric 
contact is generated between all rotating parts, which 
results in a "Generated Unit Assembly”. 


The new “Double-Zero” bearing is the latest example 
of Timken leadership in serving the bearing needs ot 
all industry. Whenever you buy bearings, it pays to 
look for the trade-mark “Timken”. The Timken Roller 
Bearing Company, Canton 6, Ohio. Cable address: 
"TIMROSCO". 

This symbol on a product means 
— its bearings are the best. 


A PRECISION TIMKEN BEARING FOR EVERY REQUIREMENT 


CLASS “O0” (DOUBLE-ZERO) 


RUN-OUT .000075” 


TYPES AVAILABLE Standard Single Row 


SIZE RANGE Up to 10” O.D. 


“O” (ZERO) “3” (THREE) 


.000150” .000300” 


Standard Single Row 


All types 


Up to 12” O.D. Up to 12” O.D. 


TIMKEN 


TRADE-MARK REG. U. S. PAT. OFF. 


TAPERED ROLLER BEARINGS 


NOT JUST A BALL) NOT JUST A ROLLER TO THE TIMKEN TAPERED ROLLER BEARING TAKES RADIAL < AND THRUST LOADS OR ANY COMBINATION 





